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SECTI ON 02130

DI VERSI ON AND CONTROL OF WATER

PART 1 GENERAL
1.1 DI VERSI ON AND CONTROL OF SURFACE WATER

Except for the pond and neandering channel excavation, all pernmanent
construction shall be carried on in areas free fromwater. Wter in
varying quantities may be flowing in the project area during the entire
peri od of construction

1.2 DEWATERI NG AND GROUNDWATER
1.2.1 Cener a

The greater Elsinore Valley area lies within the El sinore groundwater
basin, which is a closed basin occupying some 26 square mles of the area
draining into Lake Elsinore and is part of the San Jacinto Vall ey drainage
area. Due to the extensive faulting in Elsinore Valley, the Elsinore
groundwat er basin acts as a nultiple aquifer system The project area
experi ences near surface groundwater which can be attributed to the close
proxinmty to the North Aen Ivy Fault. The Lake El sinore Qutlet Channe
and Tenescal Creek also contribute to the high groundwater

1.2.2 Dewat eri ng and Control of Water

Per manent construction work is |ocated inside and outside Tenescal Creek
Wrk will also be perforned near downstream of Lake El sinore Qutl et

Channel . Except for the pond and neanderi ng channel excavation, the
construction area shall be dewatered prior to comencenent of the work, and
al |l subgrades shall be kept drained and free of water throughout the
wor ki ng peri od.

1.3 SUBM TTALS
1.3.1 SD-01 Data
Di version and Dewatering Plans; FIO

Thirty days prior to initiating work, the Contractor shall submt plans
showi ng the met hods proposed to dewater each working area for the cul verts
and the fill areas and control the water fromrain, sheetflow and other
surface and ground water. The plan shall show the schenme of operations,
sequence of construction and renoval, and a conplete | ayout and desi gn of
dr ai nage pi pes, well points, punps, ditches, cofferdans, dikes, working
mats, etc. Dewatering for the pond and channel excavation will not be
required.

1.4 DRAI NAGE
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Surface water shall be directed away from excavati on and construction sites
so as to prevent erosion and underm ning of foundations. Diversion
di t ches, dikes and grading shall be provided and nai ntai ned as necessary

during construction. Excavated slopes and backfill surfaces shall be
protected to prevent erosion and sloughing. Construction for culverts and
fill areasshall be perfornmed so that the site and the areas inmediately

surrounding the site and affecting operations at the site shall be
continually and effectively drained.

1.5 EXI STI NG CHANNEL

Exi sting Lake El sinore Qutlet Channel shall remain functional during the
construction period.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 02150

CLEAR SI TE AND REMOVE OBSTRUCTI ONS

PART 1 GENERAL
1.1 PROTECTI ON OF EXI STI NG WORK

Bef ore begi nning any cutting or denolition work for renovals, the
Contractor shall carefully survey the existing work and exani ne the

drawi ngs and specifications to determ ne the extent of the work. The
contractor shall take all necessary precautions to insure against damage to
existing work to remain in place or to be reused, and any danmage to such
work shall be repaired or replaced as approved by the Contracting Oficer
at no additional cost to the Governnment. The Contractor shall carefully
coordinate the work of this section with all other work and construct and
mai ntai n shoring, bracing and supports, as required. The Contractor shal
insure that structural elenents are not overloaded and be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renmoval, or denpolition work perforned under any
part of this contract.

1.2 SUBM TTALS
SD- 04 Dr awi ngs
Pl ans; GA
Contractor shall subnit clearing and renoval plans for approval prior to
clearing or renmoval work

1.3 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.4  EXPLOSI VES
Use of explosives will not be permtted.
1.5 ENVI RONMENTAL PROTECTI ON

Al work and Contractor operations shall conply with the requirenents of
SECTI ON:  ENVI RONMVENTAL PROTECTI ON

PART 2 PRODUCTS (Not Applicable)
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PART 3 EXECUTI ON

3.

1 REQUI REMENTS

Except as otherw se specified, and/or indicated, areas to be cleared shal
be limted to actual excavation areas and areas on which fills and/or
structures are to be placed. The renoval of trees, shrubs, turf, and other
vegetation outside of these areas shall be held to a nminimum and care shal
be exercised not to damage any trees, shrubs, turf, or vegetation which can
be left in place.

.2 CLEARI NG

Trees smaller than 1-1/2 inches in diameter, stunps, roots, brush, and

ot her vegetation in areas to be cleared shall be cut off 6 inches belowthe
i ndi cated structure subgrade or at the original ground surface, whichever
is lower, except as specified. Qher vegetation shall be cut off flush or
slightly below the original ground surface. Cearing operations shall be
conducted so as to prevent dammge to trees, structures, and installations
under construction or to remain in place.

.3 GRUBBI NG

Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renpved to a depth of
not |less than 18 inches below the original surface |level of the ground in
areas indicated as construction areas under this contract, such as areas
for structures, fills and areas to be paved.

.4 EXI STI NG STRUCTURES AND OBSTRUCTI ONS

4.1 Cener al

The Contractor shall clear the site, and renove and dispose of all existing
structures and obstructions for project construction, except as otherw se
noted on the drawi ngs. Qbstructions which are designated or specified to
be renpved but which are not designated or specified to be renoved by
others shall be renpved by the Contractor. Except as otherw se specified,
obstructions designated to be renoved by others will be renoved in
sufficient time to preclude interference with the Contractor's operations.

.4.2 Renoval

St onewor k, asphalt concrete, abandoned concrete structures, pipes, drains,
m scel | aneous structures, fencing, refuse and debris shall be renoved.

.4.3 Uilities

Prior to renoving an obstruction, all applicable utility relocations shal
have been coordinated in accordance with SECTI ON:. GENERAL REQUI REMENTS,
paragraph: PUBLIC UTILITIES, NOTICES, AND RESTRI CTI ONS. Pi pes designated
by owners as "abandoned" shall be renpved within the limts of the project
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as necessary for clearing. Al pipes shall be plugged at the cut ends.
3.4.4 Pl uggi ng of Existing Baker Street Cul verts
Two 24-inch dianeter corrugated netal pipe culverts as shown on the
drawi ngs under Baker Street shall be plugged with concrete along the entire
| engt h. Text
3.5 FI LLI NG OF HOLES
Hol es nmade by the renopval of existing concrete retaining wall, abandoned
concrete wall footings, steel pipe drain, grubbing operations, and other
obstructions or structures shall be backfilled to subgrade w th conpacted
fill material as specified in the SECTION. EARTHWORK.
3.6 Dl SPCSAL OF MATERI AL
Al material renmoved, except naterial specified and/or indicated to be
sal vaged, is designated as scrap and shall becone the property of the

Contractor and shall be renoved fromthe site. The Contractor shall be
responsi ble for conpliance with all Federal and State |aws and regul ati ons.

-- End of Section --
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SECTI ON 02300
EARTHWORK
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Classification Systen

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

1.2 DEFI NI TI ONS
1.2.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D

2487 as GW GP, GM CGP-GM GW GV GC, GP-GC, GV GC, SW SP, SM SWSM SC,
SWSC, SP-SM SP-SC, CL, M., CL-M,. Satisfactory materials for grading

shal | be conprised of stones |less than 8 inches, except for fill naterial
for pavenents which shall be conprised of stones less than 3/4 the lift

t hi ckness in any di nension.

SECTI ON 02300 Page 3



GUNNERSON POND RESTORATI ON DACW9- 00- B- 0004

1.

2.2 Unsatisfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter or frozen material. The Contracting Oficer shall be notified of
any contam nated nateri al s.

. 2.3 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the nmaxi num
density obtained by the test procedure presented in ASTM D 1557abbrevi at ed
as a percent of l|aboratory maxi mum density.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
Earthwork; FIO.

Procedure and | ocation for disposal of unused satisfactory material.
Proposed source of borrow naterial .

SD- 09 Reports
Testing; FIO.

Wthin 24 hours of conclusion of physical tests, 2 copies of test results,
i ncluding calibration curves and results of calibration tests.

SD- 13 Certificates
Testing; FIO.

Qualifications of the commercial testing |aboratory or Contractor's testing
facilities.

SD- 18 Records
Earthwork; FIO.
Notification of encountering rock in the project. Advance notice on the

openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

.4 SUBSURFACE DATA

Subsurface soil boring | ogs are shown at the end of this section and the
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boring | ocations are shown on the drawi ngs. These data represent the best
subsurface information avail abl e; however, variations nmay exist in the
subsurface between boring |ocations.

1.5 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the naterials, and al
excavation will be designated as excavation.

1.6 BLASTI NG
Blasting will not be permtted.
1.7 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Satisfactory material renmoved from excavations shall be used, insofar as
practicable, in the construction of fills, enbanknents, subgrades,

shoul ders, bedding (as backfill), and for similar purposes. Satisfactory
material in excess of that required for the permanent work and al
unsatisfactory nmaterial shall become the property of the Contractor and
renoved fromthe site. No excavated nmaterial or waste of any kind shal
be di sposed of at any place beyond the |limts of the work under this
contract without express authority. Additional requirenents for di sposa
of excess material can be found in the Sections 00800, 01200, 01354, and
02150: SPECI AL CONTRACT REQUI REMENTS, GENERAL REQUI REMENTS, ENVI RONMENTAL
PROTECTI ON, AND CLEAR SI TE AND REMOVE OBSTRUCTI ONS. No excavated materi al
shal | be disposed of to obstruct the flow of any stream endanger a partly
finished structure, inpair the efficiency or appearance of any structure,
or be detrimental to the conpleted work in any way.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 STRIPPING OF TOPSO L

Where indicated or directed, topsoil shall be stripped to a depth of 6
i nches. Any surplus of topsoil from excavations and grading shall be
removed fromthe site

3.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of nateria
encountered within the Iimts of the project to the |ines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FI Nl SHE NG  Satisfactory excavated materials shall be transported to and
placed in fill or enbanknment within the limts of the work. Unsatisfactory
material s encountered within the linmts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shal |l be included in excavation. During construction, excavation and fill
shal |l be perforned in a manner and sequence that w |l provide proper

drai nage at all tines.
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3

3.

2.1 Ditches, CGutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconpli shed
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conmpacted, naterial or with suitable stone or cobble to grades
shown. The Contractor shall maintain excavations free fromdetrinmental
guantities of |eaves, brush, sticks, trash, and other debris until fina
acceptance of the work.

. 2.2 Drai nage Structures

Excavations shall be nade to the lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placement and renoval of forns for the full Iength and w dth of
structure footings and foundati ons as shown. Wen concrete or nasonry is
to be placed in an excavated area, the bottom of the excavation shall not
be di sturbed. Excavation to the final grade |evel shall not be made until
just before the concrete or nasonry is to be placed.

.3 OPENI NG AND DRAI NAGE OF EXCAVATI ON

The Contractor shall notify the Contracting Oficer sufficiently in advance
of the opening of any excavation to pernit el evations and neasurenents of

t he undi sturbed ground surface to be taken. Except as otherwi se permtted,
excavation areas shall be excavated providi ng adequat e drai nage.

Overburden and other spoil material shall be transported to designated
spoi |l areas or otherw se disposed of as directed. The Contractor shal
ensure that excavation of any area, or dunping of spoil nmaterial results in
m ni mum detri mental effects on natural environmental conditions.

.4 GRADI NG AREAS

Where indicated, work will be divided into grading areas within which
sati sfactory excavated material shall be placed in enmbankrments, fills, and
requi red backfills.

.5 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi mum density to prevent
wedgi ng action or eccentric |oading upon or against the structure. G ound

surface on which backfill is to be placed shall be prepared as specified in
par agr aph PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS. Conpaction
requirenents for backfill naterials shall also conformto the applicable

portions of paragraphs PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS,
EVMBANKMENTS, and SUBGRADE PREPARATI ON, and Section 02316 EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS. Conpaction shall be
acconpl i shed by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory conpactors, or other approved equi pnent.

6 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
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3.

3.

6.1 CGeneral Requirenents

Ground surface on which fill is to be placed shall be stripped of live,
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory

mat eri al ; pl owed, disked, or otherw se broken up to a depth of 6 inches;

pul veri zed; noistened or aerated as necessary; thoroughly m xed; and
conpacted to at |least 90 percent |aboratory maxi mum density. Conpaction
shal | be acconplished by sheepsfoot rollers, pneumatic-tired rollers,

steel -wheel ed rollers, vibratory conpactors, or other approved equiprent.
The prepared ground surface shall be scarified and npoistened or aerated as
required just prior to placenent of enbankment nmaterials to assure adequate
bond bet ween enbanknent material and the prepared ground surface.

.6.2 Frozen Materi al

Enmbanknment shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action. This

prohi biti on enconpasses all foundation types, including the natural ground,
al | prepared subgrades whether in an excavation or on an enbankment and al

| ayers of previously placed and conpacted earth fill which beconme the
foundati ons for successive layers of earth fill. Al material that freezes
or has been subjected to freeze-thaw action during the constructi on work

or during periods of tenporary shutdowns, such as, but not limted to,

ni ghts, holidays, weekends, wi nter shutdowns, or earthwork operations,

shal |l be renpved to a depth that is acceptable to the Contracting Oficer
and replaced with new material. Alternatively, the material will be

t hawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting Officer will determ ne when
pl acenent of fill shall cease due to cold weather. The Contracting Oficer
may el ect to use average daily air tenperatures, and/or physica

observation of the soils for his determination. Enbanknent material shal
not contain frozen clunps of soil, snow, or ice.

T EMBANKMENTS

7.1 Eart h Enbanknents

Earth enbanknments shall be constructed from satisfactory naterials free of
organi c or frozen material and rocks with any di nension greater than 3/4
the Iift thickness. The material shall be placed in successive horizonta

| ayers of |oose material not nore than 8 inches in depth. Each |ayer shal
be spread uniformy on a soil surface that has been noi stened or aerated as
necessary, and scarified or otherw se broken up so that the fill will bond
with the surface on which it is placed. After spreading, each |ayer shal
be pl owed, disked, or otherw se broken up; noistened or aerated as
necessary; thoroughly m xed; and conpacted to at |east 90 percent

| aboratory maxi mum density. Conpaction requirenents for the upper portion
of earth enmbanknents form ng subgrade for pavenents shall be identical with
t hose requirements specified in paragraph SUBGRADE PREPARATI ON. Conpaction
shal | be acconplished by sheepsfoot rollers, pneumatic-tired rollers,

steel -wheel ed rollers, vibratory conpactors, or other approved equiprent.

8 SUBGRADE PREPARATI ON
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3.

8.1 Construction

Subgrade shall be shaped to Iine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory naterial shall be renmoved and replaced with

sati sfactory excavated material or other approved material as directed.

Low areas resulting fromrenoval of unsatisfactory material shall be
brought up to required grade with satisfactory naterials, and the entire
subgrade shall be shaped to |line, grade, and cross section and conpacted as
specified. After rolling, the surface of the subgrade for roadways shal
not show devi ations greater than 1/2 inch when tested with a 20 foot
strai ght edge applied both parallel and at right angles to the centerline of
the area. The elevation of the finish subgrade shall not vary nore than
0.05 foot fromthe established grade and cross section

.8.2 Conpaction

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pnment. Except for paved areas and railroads, each |ayer of the
enmbankment shall be conpacted to at | east 90 percent of |aboratory naxi mum
density.

.8.2.1 Subgrade for Pavenents

Subgrade for pavenents shall be conpacted to at |east 95 percent of
| aboratory maxi num density for 2.5 feet bel ow the surface of the pavenent
shown.

.8.2.2 Subgrade for Shoul ders

Subgrade for shoul ders shall be conpacted to at |east 95 percent of
| aboratory maxi num density for the 2.5 feet depth bel ow the surface of
shoul der shown.

.9 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow nateri al
or as ot herwi se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mum density as specified in

par agr aph SUBGRADE PREPARATI ON above, for specific ranges of depth bel ow
the surface of the shoul der. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a nanner that adjacent ditches
will be drained effectively and that no danage of any kind is done to the
adj acent conpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in confornmity with the cross
section shown.
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3.

10 FI NI SHI NG

The surface of excavations, enmbankments, and subgrades shall be finished to
a snmoot h and conpact surface in accordance with the |ines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 0.1 foot of the grades and el evations indi cated except that
t he degree of finish for subgrades shall be specified in paragraph SUBGRADE
PREPARATI ON. Cutters and ditches shall be finished in a manner that wll
result in effective drainage. The surface of areas to be turfed shall be
finished to a snoothness suitable for the application of turfing materials.

11 TESTI NG

Testing shall be perfornmed by an approved commercial testing |aboratory or
by the Contractor subject to approval. |f the Contractor elects to
establish testing facilities, no work requiring testing will be pernmtted
until the Contractor's facilities have been inspected and approved by the
Contracting O ficer. Field in-place density shall be deternined in
accordance with ASTM D 2922. \Wen ASTM D 2922 is used, the calibration
curves shall be checked and adjusted using only the sand cone nethod as
described in ASTM D 1556. ASTM D 2922 results in a wet unit wei ght of soi
and when using this nethod ASTM D 3017 shall be used to determ ne the
noi sture content of the soil. The calibration curves furnished with the
noi sture gauges shall al so be checked along with density calibration checks
as described in ASTM D 3017; the calibration checks of both the density and
noi st ure gauges shall be made at the beginning of a job on each different
type of material encountered and at a ratio of one ASTM D 1556 to every 5
ASTM D 2922. \Wen test results indicate, as determ ned by the Contracting
O ficer, that conmpaction is not as specified, the material shall be
renoved, replaced and reconpacted to neet specification requirenents.
Tests on reconpacted areas shall be performed to determ ne confornmance with
specification requirements. Inspections and test results shall be
certified by a registered professional civil engineer. These
certifications shall state that the tests and observati ons were perforned
by or under the direct supervision of the engineer and that the results are
representative of the materials or conditions being certified by the tests.
The foll owi ng nunber of tests, if perforned at the appropriate tine, wll
be the m ni num acceptable for each type operation

11,1 I n-Place Densities

a. One test per 1000 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated
machi nes.

b. One test per 100 square feet, or fraction thereof, of each lift of
fill or backfill areas conpacted by hand-operated nachi nes.

.11.2 Materi al Tests

Tests shall be nade for each type material or source of material including
borrow material to deternine the optinmum noi sture and | aboratory naxi mum
density values. One representative test per 1000 cubic yards of fill and
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backfill, or when any change in material occurs which may affect the
opti mum noi sture content or |aboratory nmaxi num density.

3.11.3 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be nade during construction of the subgrades.

3.12 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, embanknents and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all tinmes. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and nmi ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
or pavenent shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or ballast be

pl aced on a nuddy, spongy, or frozen subgrade.

-- End of Section --
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BORING LOG

roq;gg oy Qale (Qruieg Drit Reg. Bonng Oiamerer Boring Mumoer
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Medium Dense, Moist, Brown Silty Sand (SM)

Unified Soil Classitication ———-T

=
: !__> -II*@

Water Table Measure On Date Indicated

' o Number Of Blows Required To Advance Sampler
T - ' One Foot '

- Sample Location And ldentification
3.25-Inch O,D. Split Barrel

Standard Penetration Test (SPT)

Sack (SK)

Depth Below Boring Elevation In Feet

indicates Samples Tested For Other Properties

DS — Direct Shear Test - .

WA - Wash Analysis, percent passing #200 sieve in parenthe31s
GS - Grain size analysis

AL - Atterberg Limits (Liquid lelt/Plastlc Index)

TV - Torvane shear strength in kips per square foot -

NOTES ON FIELD INVESTIGATION

1. Borings were drilled with a truck-mounted hollow-stem 10-inch diameter auger. .

l 2. Samples with recorded blow/penetration were obtained with a split barrel sampler (2/—1nch
I.D., 3%-inch 0.D.). The sampler was lined with 10 2.4-inch I.D. brass rings. The
Standard Penetration Test (SPT) sampler 1 3/8-inch I.D., 2-inch 0.D.) was also used.

Both samplers were driven into the soil at the bottom of the hole with a 140-pound hammer

l : falling 30 inches.

3. Classifications are based upon the standard procedures designated ASTM D 2487 and
ASTM D 2488. .

I 4. The approximate bofihg elevations are bdsed upon the Engineering Science preliminary
drawing dated March, 1986.

5. Boring Logs apply only at the specific boring locations and at the time the borings

I were made. They are not warranted totmarepresentatlve of subsurface conditions at other
locations or times.

| For IRForMATION ONLY

NoT 18 CONTRACT
I
KEY TO BORING LOGS
) TSIl .
RN
Schaefer DuonAssomates PROJ. No. __60-2424 . FIGURE No. __A21
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BORING LOG

froggea By SLH o D'7'“—?%—86 Drg'.lgigile B~60 HSA soring Diameter 10" Boring Number
Descriptions on this boring log apply only at the specific boring location and at the time the boring was made. The Boring Eievation:
descriptions on this log are not warranted to be representative of subsurtace conditions at other iocations or times. 126 O '_-{»_- B-—l6
c 2 8 S g2 5 g
7 | &% DESCRIPTION 25 | & | =
a w g o go z Z
& < o el
— Lake Deposits/Alluvium
] (ML) Clayey Silt, stiff, moist, micaceous, dark brown,
] sand lamination at 4'
— 12
5 ! 20.2
- (CL) Silty Sandy Clay, fine, medium stiff, wet, mica-
—] 10 ceous, brown 23.11 98
o — —‘__'Z_- Becomes clayey, soft, saturated
10— 40 25.4]  AL|(28/8
— Becomes sandier, medium stiff W4 (74)
— X 12 25.71 98
15| Becomes less sandy
= 7 25.1
20 B 23 (SM) Silty Sand, stiff, saturated, dark brown 19.4 WA(35)
N 15 (SM) Silty Sand, fine to medium, silt laminations,
| medium dense, saturated, greyish-brown GS
los
— 30 20.7(104
l ] 23 (SP) Sand, fine to medium with coarse Sand and Gravel,
30 medium dense, saturated, light reddish-brown 17.1
' ] (SP-SM) Gravelly Sand, fine to coarse with Silt,
— S0+/ very dense, saturated, greyish-brown 32.9
- 6"
las 1
] 6 (SM) Silty Sand, fine, low plasticity, dense, saturat-
. 4 ed, micaceous, light reddish-brown WA(27)
l _ Boring completed at 36%'
40
|45__ )
_ FOR. INFeRMATON  ONLY
| — NOT. (8 ConNTRACT
50_ ] ;
WEIGHT: . . PROJECT NO.: FIGURE_NO.
LHAMMER SRoP 1[:;8 ﬂ’l MSPT Sampler Rlng Sampler 60-242A Al6
R o = B S O MR
LOS ANGELES
SANTA ANA
Associates

Schaefer Dixon



BORING LOG

descriptions on this log are not warranted 10 be representative of subsurtace conditions at other {ocations or times.

Logged By: Date Drilled: Onll Rig: | Boring Diameter: " 8oring Number.
SLH 7-9-86 Mobile B-60 HSA 10
Descriptions on this baring fog apply only at the specific boung location and at the time the borng was made. The Boring Elevation:
1256 '+ B-17

- » & o wd z 2
e o £ Ed = 2. w
£ § g g3 DESCRIPTION 28 | &R | =
g ; g o 28 § g
Artificial Fill
. (SP) Sand, fine to medium, dry 22.9
Lake Deposits/Alluvium )
!-_ (ML) Silt w/fine Sand, medium stiff, moist, dark
S— = _\brown
10 (CL) Silty Sandy Clay, medium stiff, wet, micaceous, 25.1) 96
dark ddish-b
Bzzomz: s;iuraizznat 8' WA (62)
— 5 17.0] AL(28/1]
I‘IO__~
— 14 Lense of (SC) Clayey Sand at 13' 21.2 {111
s
B 6 AL{24/6)
] ‘ WA(52)
| — Lense of (SP) fine to medium Sand at 18'
— 10 Grades to micaceous Silt, medium stiff
20____|
‘ (SP) Sand, fine to medium, medium dense, saturated,
— 11 X 21.2
. ¥ light brown
|25__: (sM) Silty Sand, fine to medium, medium dense, 21.13 -
] 36 saturated, brown :
I : (SW) Sand, fine to coarse w/Gravel, dense, saturated,
] mottled grey
30
I — 34 13.0
- Boring completed at 31%'
- Water level 5' after 4 hrs.
|35__
10__]
_ Fork (NFOoRMATWLS oLy .
|45___ .
| NoT N CosTRACT
50 ] v
WEIGHT: 140 1b. . PROJECT NO.: FIGU (ON
LHAMMER Seoh— 30 in. MSPT Sampler gRlng Sampler 60-242-02 F}Eﬁ'
R etgm I s RN RS
LOS ANGELES
SANTA ANA

. Associates
Schaefer Dixon
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Classification Systen

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

.2 DEGREE OF COVPACTI ON

Degree of conpaction shall be expressed as a percentage of the nmaxi num
density obtained by the test procedure presented in ASTM D 1557.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
submi ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports

Field Density Tests; FIO Testing of Backfill Materials; FIO

SECTI ON 02316 Page 2
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Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Satisfactory Materials
Satisfactory materials shall conprise any materials classified by ASTM D

2487 as GW G, GM GP-GM GMW GV GC, GP-GC, G GC, SW SP, SM SWSM SC,
SWSC, SP-SM SP-SC

1.2 Unsatisfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic nmatter, frozen naterial, and stones
| arger than 3 inches. The Contracting Oficer shall be notified of any
contami nated material s.

. 1.3 Unyi el di ng Materi al

Unyi el ding material shall consist of gravelly soils with stones greater
than 3 inches in any dinension or as defined by the pipe manufacturer,
whi chever is smaller.

.1.4 Unst abl e Materi al

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

.1.5 Initial Backfill Material

Initial backfill shall consist of satisfactory nmaterials free fromrocks 3
inches or larger in any dinension or free fromrocks of such size as
recommended by the pipe manufacturer, whichever is snaller. Wen the pipe
is coated or wrapped for corrosion protection, the initial backfil

material shall be free of stones larger than 1 inch in any dinension or as
recommended by the pipe nmanufacturer, whichever is snaller.

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated. During
excavation, naterial satisfactory for backfilling shall be stockpiled in an
orderly manner at a distance fromthe banks of the trench equal to 1/2 the
depth of the excavation, but in no instance closer than 2 feet. Excavated
material not required or not satisfactory for backfill shall be renoved
fromthe site. Gading shall be done as nmay be necessary to prevent
surface water fromflowing into the excavation, and any water accunul ati ng
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shall be renpved to maintain the stability of the bottom and sides of the
excavation. Unauthorized overexcavation shall be backfilled in accordance
wi t h paragraph BACKFI LLI NG AND COVPACTI ON at no additional cost to the
Gover nmrent .

3.1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be
sl oped, or nade vertical, and of such width as reconmended in the
manufacturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls
nore than 5 feet high shall be shored, cut back to a stable slope, or
provi ded with equival ent nmeans of protection for enployees who may be
exposed to nmoving ground or cave in. Vertical trench walls nore than 5 feet
hi gh shall be shored. Trench walls which are cut back shall be excavated
to at |east the angle of repose of the soil. Special attention shall be
given to sl opes which may be adversely affected by weat her or nvisture
content. The trench width below the top of pipe shall not exceed 24 inches
pl us pi pe outside diameter (O D.) for pipes of Iess than 24 inches inside
di ameter and shall not exceed 36 inches plus pipe outside dianeter for
sizes larger than 24 inches inside diameter. Were reconmended trench
wi dt hs are exceeded, redesign, stronger pipe, or special installation
procedures shall be utilized by the Contractor. The cost of redesign
stronger pipe, or special installation procedures shall be borne by the
Contractor wi thout any additional cost to the Governnent.

3.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 3 inches or greater in any
di mensi on, or as recommended by the pipe nanufacturer, whichever is
snal l er, shall be renpved to avoid point bearing.

3.1.1.2 Renoval of Unyiel ding Material

Where unyielding material is encountered in the bottom of the trench, such
material shall be renpved 6 inches bel ow the required grade and repl aced
with suitable materials as provided in paragraph BACKFI LLI NG AND COVPACTI ON

3.1.1.3 Rermoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
material shall be renobved to the depth directed and repl aced to the proper
grade with satisfactory material as provided in paragraph BACKFI LLI NG AND
COWPACTI ON.  When renoval of unstable naterial is required due to the
Contractor's fault or neglect in perfornmng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

3.1.1.4 Excavation for Appurtenances
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Excavation for manhol es, catch-basins, inlets, or simlar structures shal

be sufficient to | eave at |least 12 inches clear between the outer structure
surfaces and the face of the excavation or support manbers. Renoval of
unstabl e material shall be as specified above. Wen concrete or nasonry is
to be placed in an excavated area, special care shall be taken not to

di sturb the bottom of the excavation. Excavation to the final grade |evel
shall not be made until just before the concrete or masonry is to be placed.

3.1.2 St ockpi | es

St ockpi |l es of satisfactory materials shall be placed and graded as
specified. Stockpiles shall be kept in a neat and well drained condition
gi ving due consideration to drainage at all tines. The ground surface at
stockpil e locations shall be cleared, grubbed, and seal ed by rubber-tired
equi pnment. Stockpiles of satisfactory materials shall be protected from
contam nati on which nay destroy the quality and fitness of the stockpiled
material. |If the Contractor fails to protect the stockpiles, and any

mat eri al becones unsatisfactory, such material shall be renpoved and

repl aced with satisfactory material from approved sources at no additiona
cost to the Governnment. Locations of stockpiles of satisfactory materials
shal | be subject to prior approval of the Contracting Oficer

3.2 BACKFI LLI NG AND COVPACTI ON
Backfill material shall consist of satisfactory material. Backfill shal
be placed in layers not exceeding 6 inches |oose thickness for conpaction
by hand operated machi ne conpactors, and 8 inches | oose thickness for other
t han hand operated nachi nes, unl ess otherw se specified. Each |ayer shal

be conpacted to at | east 90 percent naxi mum density, unless otherw se
speci fi ed.

3.2.1 Trench Backfil
Trenches shall be backfilled to the grade shown.
3.2.1.1 Repl acenent of Unyiel ding Materi al

Unyi el ding material renmoved fromthe bottom of the trench shall be repl aced
with satisfactory materi al

3.2.1.2 Repl acenent of Unstable Materia
Unstable material renpved fromthe bottomof the trench or excavation shal
be replaced with satisfactory material placed in |ayers not exceeding 6
i nches | oose thickness.
3.2.1.3 Fi nal Backfil
The renmai nder of the trench, except for special naterials for roadways,
shall be filled with satisfactory material. Backfill material shall be
pl aced and conpacted as foll ows:
a. Roadways: Backfill shall be placed up to the elevation at which

the requirenents in Section 02300 EARTHWORK control. Water
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flooding or jetting nethods of conpaction will not be permitted.

b. Sidewal ks, Turfed or Seeded Areas and M scel |l aneous Areas:
Backfill shall be deposited in |ayers of a maxi numof 12 inch
| oose thickness, and conpacted to 85 percent naxi num density.
Conpaction by water flooding or jetting will not be permtted.
This requirenent shall also apply to all other areas not
specifically designated above.

3.2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been

constructed backfill shall be placed in such a manner that the structure
wi Il not be damaged by the shock of falling earth. The backfill material
shal | be deposited and conpacted as specified for final backfill, and shal

be brought up evenly on all sides of the structure to prevent eccentric
| oadi ng and excessive stress.

3.3 TESTING

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent.

3.3.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Oficer

3.3.2 Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with
ASTM D 2487 and the noisture-density relations of soils shall be determned
in accordance with ASTM D 1557. A mininum of one soil classification and
one noi sture-density relation test shall be perfornmed on each different
type of material used for bedding and backfill.

3.3.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A mninmmof one field density test per lift of
backfill for every 1 foot of installation shall be perforned. One noisture
density relationship shall be determ ned for every 1500 cubic yards of
material used. Field in-place density shall be determi ned in accordance
with ASTM D 2922. When ASTM D 2922 is used, the calibration curves shal

be checked and adj usted using the sand cone nethod as described in
paragraph Calibration of the ASTM publication. ASTM D 2922 results in a
wet unit weight of soil and when using this nethod, ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furni shed with the noi sture gauges shall be checked along with density

cal i bration checks as described in ASTM D 3017. The calibration checks of
both the density and noi sture gauges shall be made at the beginning of a
job, on each different type of naterial encountered, at a ratio of one ASTM
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D 1556 to every five ASTM D 2922. Copies of calibration curves, results of
calibration tests, and field and | aboratory density tests shall be
furnished to the Contracting Officer. Trenches inproperly conpacted shal
be reopened to the depth directed, then refilled and conpacted to the
density specified at no additional cost to the Government.

-- End of Section --
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SECTI ON 02378

GEOTEXTI LES USED AS FI LTERS

PART 1 GENERAL

1.

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 123 (1993a) Standard Term nol ogy Relating to
Textil es

ASTM D 1683 (1990a) Failure in Sewn Seans of Wven
Fabrics

ASTM D 3884 (1992) Abrasion Resistance of Textile
Fabrics (Rotary Platform Doubl e-Head
Met hod)

ASTM D 4355 (1992) Deterioration of Geotextile from

Exposure to U traviolet |ight and Water
(Xenon- Arc Type Appar at us)

ASTM D 4491 (1992) Water Perneability of Geotextiles
By Permttivity

ASTM D 4533 (1991) Trapezoid Tearing Strength of
Geotextile

ASTM D 4632 (1991) Grab Breaking Load and El ongation
of Geotextiles

ASTM D 4751 (1993) Determ ning the Apparent Opening
Size of a Ceotextile

ASTM D 4833 (1988) Index Puncture Resistance of
Geotextiles, Geonenbranes, and Rel ated
Product s

ASTM D 4873 (1988) CGuide for Identification, Storage,

and Handling of Ceotextiles
2 UNI' T PRI CES

3 SUBM TTALS
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CGovernnment approval is required for all submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 13 Certificates

Geotextile; FIO
Submit the manufacturer's certification of the geotextile material.

1.4  SH PMENT, HANDLI NG AND STORAGE

1.4.1 Shi pnrent and St orage
Only approved geotextile rolls, shall be delivered to the project site.
Al geotextile shall be | abel ed, shipped, stored, and handled in accordance
with ASTM D 4873. No hooks, tongs, or other sharp instrunents shall be
used for handling geotextile.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Geotextile

2.1.1.1 Gener al
The geotextile shall be a non-woven pervious sheet of plastic yarn as
defined by ASTM D 123. The geotextile shall equal or exceed the m ninum
average roll values listed in TABLE 1, M N MUM PHYSI CAL REQUI REMENTS FOR

DRAI NAGE GEOTEXTILE. Strength values indicated in the table are for the
weaker principal direction.

M Nl MUM PHYSI CAL REQUI RE@E::I’IE'SJ.FO? DRAI NAGE GEOTEXTI LE
 PROPERTY  WNTS ACCEPTABLE VALUES TEST METHD
‘GRAB STRENGTH  Ib 200 ASTM D 4632
ABRASION b ASTM D 3884
PNCTWRE Ib as ASTM D 4833
TRAPEZOD TEAR  Ib s ASTM D 4533
PERVEABILITY esec ASTM D 4491
CAPPARENT GPENING

Sl ZE U S. SIEVE 150- 200 ASTM D 4751
PERMTTIVITY sec -1 . s ASTM D 4491
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TABLE 1
M Nl MUM PHYSI CAL REQUI REMENTS FCOR DRAI NAGE CEOTEXTI LE
ULTRAVI CLET
DEGRADATI ON Per cent 50 AT 500 Hrs ASTM D 4355

2.1.1.2 Ceotextil e Fiber

Fi bers used in the manufacturing of the geotextile shall consist of a

| ong-chai n synthetic polynmer conposed of at |east 85 percent by wei ght of
pol yol efi ns, polyesters, or polanides. Stabilizers and/or inhibitors shal
be added to the base polynmer if necessary to nake the filanments resistant
to deterioration caused by ultraviolet |light and heat exposure. Reclained
or recycled fibers or polyner shall not be added to the fornul ation
Ceotextile shall be formed into a network such that the filanments or yarns
retain dimensional stability relative to each other, including the edges.
The edges of the geotextile shall be finished to prevent the outer fiber
frompulling away fromthe geotextile.

2.1.2 Seans

The seans of the geotextile shall be sewn with thread of a material neeting
the chemi cal requirenments given above for geotextile yarn or shall be
bonded by cenenting or by heat. The sheets of geotextile shall be attached
at the factory or another approved |ocation, if necessary, to form sections
not less than 8 feet wide. Seans shall be tested in accordance with nethod
ASTM D 1683. The strength of the seam shall be not |ess than 90 percent of
the required grab tensile strength of the unaged geotextile in any
principal direction.

2.1.3 Securing Pins

The geotextile shall be secured to the enbanknent or foundation soil by
pins to prevent novenent prior to placenent of revetnent naterials. O her
appropriate neans to prevent novenent such as staples, sand bags, and stone
could al so be used. Securing pins shall be inserted through both strips of
over | apped geotextile along the |line passing through mdpoints of the
overlap. Securing pins shall be renpved as pl acenment of revetnent
materials are placed to prevent tearing of geotextile or enlarging holes
maxi mum spaci ng between securing pins depends on the steepness of the
enbankment slope. The maxi mum pi ns spaci ng shall be equal to or |ess than
the values listed in TABLE 2, MAXI MUM SPACI NG FOR SECURI NG PINS. \When

wi ndy conditions prevail at the construction site, the nunber of pins
shoul d be increased upon the demand of the Contracting Officer. Termna
ends of the geotextile shall be anchored with key trench or apron at crest,
toe of the slope and upstream and downstreamlimts of installation.

TABLE 2
MAXI MUM SPACI NG FOR SECURI NG PI NS
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2.

2.

TABLE 2
MAXI MUM SPACI NG FOR SECURI NG PI NS
STEEPER THAN 1V ON 3H 2
1V ON 3H TO 1V ON 4H 3
FLATTER THAN 1V ON 4H 5

2 | NSPECTI ONS, VERI FI CATI ONS, AND TESTI NG
2.1 Manuf act uri ng and Sanpl i ng

Ceotextiles and factory seans shall neet the requirenents specified in
TABLE 1, M NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

Surface on which the geotextile will be placed shall be prepared, to a
relatively smooth surface condition, in accordance with the applicable
portion of this specification and shall be free fromobstruction, debris,
depressions, erosion feature, or vegetation. Any irregularities will be
renoved so as to insure continuous, intimate contact of the geotextile with
all the surface. Any |loose material, soft or |ow density pockets of
material, will be renoved; erosion features such as rills, gullies etc.

nust be graded out of the surface before geotextile placenent.

.2 | NSTALLATI ON OF THE CGEOTEXTI LE

2.1 Cener al

The geotextile shall be placed in the manner and at the | ocations shown.
At the tinme of installation, the geotextile shall be rejected if it has
defects, rips, holes, flaws, deterioration or damage incurred during
manuf acture, transportation or storage.

. 2.2 Pl acenment

The geotextile shall be placed with the |ong dinmension perpendicular to the
centerline of the channel and |laid smooth and free of tension, stress,
folds, winkles, or creases. The strips shall be placed to provide a

m ni mum wi dth of 18 inches of overlap for each joint. The placenent
procedure requires that the length of the geotextile be approximately 10
percent greater than the slope |length. The Contractor shall adjust the
actual length of the geotextile used based on initial installation
experience. Tenporary pinning of the geotextile to help hold it in place
until the riprap is placed shall be allowed. The tenporary pins shall be
renoved as the riprap is placed to relieve high tensile stress which may
occur during placement of material on the geotextile. Trimmng shall be
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perfornmed in such a manner that the geotextile shall not be danaged in any
way.

3.3 PROTECTI ON

The geotextile shall be protected at all tines during construction from
contam nati on by surface runoff and any geotextile so contani nated shall be
renoved and replaced with uncontam nated geotextile. Any danage to the
geotextile during its installation or during placenent of riprap shall be
repl aced by the Contractor at no cost to the Government. The work shall be
schedul ed so that the covering of the geotextile with a |ayer of the
specified material is acconplished within cal endar days after placenent of
the geotextile. Failure to conply shall require replacenment of geotextile.
The geotextile shall be protected from danage prior to and during the

pl acenent of riprap. This may be acconplished by linmting the height of
drop to less than 1 foot, by placing a cushioning |layer of sand or gravel
on top of the geotextile before placing the material, or other nethods
deenmed necessary. Care should be taken to ensure that the utilized
cushioning materials shall not inmpede the flow of water. Before placenent
of riprap, the Contractor shall denonstrate that the placenent technique
wi Il not cause danmge to the geotextile. 1In no case shall any type of

equi prent be al l owed on the unprotected geotextile.

3.4 PLACEMENT OF CUSHI ONI NG MATERI AL

Pl aci ng of cushioning material shall be performed in a nanner to insure
intimte contact of the geotextile with the prepared surface and with the
cushioning material. The placenment shall also be perforned in a manner
that shall not danage the geotextile including tear, puncture, or abrasion
On sl oping surfaces the cushioning material shall be placed fromthe
bottom of the slopes upward. During placenment, the height of the drop of
riprap material shall not be greater than 12 inches. Any geotextile
danmaged beneath the cushioning material shall be uncovered as necessary and
repl aced at no cost to the Government.

3.5 OVERLAPPI NG AND SEAM NG
3.5.1 Over | appi ng

The overlap of geotextile rolls shall be 18 inches. Appropriate nmeasures
will be taken to insure required overlap exists after cushion placenent.

3.5.2 Sewn Seans

Hi gh strength thread should be used such that seamtest should conformto
ASTM D 1683. The thread shall neet the chemical, ultraviolet, and physical
requi renents of the geotextile, and the color shall be different fromthat
of the geotextile. The seamstrength shall be equal to the strength
required for the fabric in the direction across the seam Overl appi ng
J-type seans are preferable over prayer-type seans as the overl apping
fabric reduces the chance of openings to occur at the seam Doubl e sew ng
shal | be used specially for field seans to provide a safety factor agai nst
undet ected m ssed stitches.
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-- End of Section --
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SECTI ON 02510

WATER DI STRI BUTI ON SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1998) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded, and Seani ess

ASTM D 1784 (1999) Rigid Poly(Vinyl Chloride) (PVQO
Conpounds and Chl ori nated Pol y( Vi nyl
Chloride) (CPVC) Conpounds

ASTM D 1785 (1996b) Poly(Vinyl Chloride) (PVC Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVQ
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1996a) Threaded Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1997) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1996a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C509 (1994) Resilient-Seated Gate Val ves for
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Wat er Supply Service

AWM C703 (1996) Col d-Water Meters - Fire Service
Type
AWM C704 (1992) Propeller-Type Meters Waterworks

Appli cations

AWM C706 (1996) Direct-Readi ng, Renote-Registration
Systens for Col d-Water Meters

AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

1.2 Pl PI NG

This section covers water |ines for an above ground irrigation system
The Contractor shall have a copy of the nmanufacturer's reconmrendations for
each material or procedure to be utilized available at the construction
site at all tines.

1.2.1 Irrigation Sprinkler Supply Lines

Piping for water lines supplying irrigation inpact spray head systens
shal | consist of two types of pipe: Schedule 80 al uni num Pipe for nmainline
and Schedul e 40 PVC pipe for laterals. Schedule 40 PVC pipe shall be used
fromthe neter to the flow sensor, after which it transitions to schedul e
80 al um num pi pe.

1.2.2 Excavati on, Trenching, and Backfilling
Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provi sions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein

1.3 UNI T PRI CES

Measur enent and paynent will be based on conpleted work perforned in
accordance with the draw ngs, specifications, and the contract paynent
schedul es. Paynent for piping, excavation, trenching, or backfilling wll

be inclusive to Section 02811 | RRI GATI ON SYSTEM | NSTALLATI ON

1.4 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation
submttals having an "FI O' designation are for information only. The

followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-06 | nstructions
Installation; FIQ

The manufacturer's recommendati ons for each material or procedure to be
utilized.

SD-08 Statenents
Satisfactory Installation; FIOQO
A statenment signed by the principal officer of the contracting firmstating
that the installation is satisfactory and in accordance with the contract
drawi ngs and specifications, and the manufacturer's prescri bed procedures
and techni ques, upon conpletion of the project and before final acceptance.
SD- 13 Certificates
Install ation; GA.
A statenment signed by the manufacturer's field representative certifying
that the Contractor's personnel are capable of properly installing the pipe
on the project.
Meters; GA.
Manuf acturer's certificate stating that each neter furnished has been
tested for accuracy of registration and conpliance with the accuracy and
capacity requirenments of the appropriate AWM standard.
PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
to ASTM D 1784, C ass 12454B.

a. Pipe Less Than 4 inch Dianeter:
(1) Solvent Weld Pipe: Pipe shall conformto di nensional
requirenents of ASTM D 1785 Schedul e 40, with joints neeting
requirenents of 150 psi working pressure, 200 psi hydrostatic
test pressure, unless otherw se shown or specified. Pipe
coupl i ngs when used, shall be tested as required by ASTM D 2464.

(2) Solvent Cerment Joint: Pipe shall conformto dinensional
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2.

2.

requi renents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requirenents of 150 psi working pressure and 200 psi hydrostatic
test pressure.

1.2 St eel Pipe

1.2.1 Gal vani zed Steel Pipe

Gal vani zed steel pipe shall conformto ASTM A 53, standard wei ght.

. 1.3 Al unmi num Pi pe

Al unmi num pi pe shall be Schedule 80 Ring Lock Style, 3004-H26 all oy.

.2 FI TTI NGS AND SPECI ALS

2.1 PVC Pi pe System

a. For pipe less than 4 inch dianeter, fittings for solvent cenent
jointing shall conformto ASTM D 2466 or ASTM D 2467

.3 JANTS
. 3.1 Pl astic Pipe Jointing

.3.1.1 PVC Pi pe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be nade in accordance with the
manuf acturer's recommendati ons, and as approved by the Contracting Oficer

. 3.2 Al unmi num Pi pe Jointing

Al unmi num pi pe joints shall be according to manufacturer's specifications,
A-356 alloy. Ring |lock valves and al unm nuni PVC adapter will provide the
transition to the PVC renpte control val ve assenbly.

.4  VALVES

4.1 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |less than 150
psi. Valve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of opening.

a. Valves smaller than 3 inches shall be all bronze and shal
conformto MsSS SP-80, Type 1, Cass 150.

b. Valves 3 inches and |arger shall be iron body, bronze nobunted,
and shall conformto AWM C500. Flanges shall not be buried. An
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approved pit shall be provided for all flanged connecti ons.

c. Resilient-Seated Gate Valves: For valves 3 to 12 inches in size,
resilient-seated gate val ves shall conformto AWM C509

2.5 VALVE PI TS

Val ve pits shall be constructed at | ocations indicated or as required above
and in accordance with the details shown.

2.6 M SCELLANEQUS | TEMS
2.6.1 Met ers

Meters shall be the size shown on the draw ngs or specified.
2.6.1.1 Propel I er Type

Propell er type neters shall conformto AWM C704. Registers shall be
strai ght-reading type, shall be open and shall read in U S. gallons.
Connections shall be suitable to the type of pipe and conditions
encountered. Register type shall be a direct-reading renote register
designed in accordance with AWM C706. Meters shall conply with the
accuracy and capacity requirements of AWM C703

2.7 VETER VAULTS

Large neters shall be installed in reinforced concrete vaults in accordance
wi th manufacturer's requirenents.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner wi t hout
danmage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved

3.1.2 Adj acent Facilities
3.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottomof the water pipe will be at

| east 12 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
VWhere water lines cross under gravity-flow sewer |ines, the sewer pipe, for
a distance of at |least 10 feet each side of the crossing, shall be fully
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encased in concrete or shall be made of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in al

cases cross above sewage force mmins or inverted siphons and shall be not
less than 2 feet above the sewer main. Joints in the sewer main, closer
hori zontally than 3 feet to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wiring, except |ow voltage renpote control
wire.

3.1.3 Joint Deflection
3.1.3.1 O fset for Flexible Plastic Pipe and Al um num Pi pe

Maxi mum of fset in alignnent between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting O ficer
but shall not exceed 5 degrees.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent as needed.
Irrigation water-line materials shall not be dropped or dunped into the
trench. Abrasion of the pipe coating shall be avoided. Except where
necessary in naking connections with other lines or as authorized by the
Contracting O ficer, pipe shall be laid with the bells facing in the
direction of laying. The full Ilength of each section of pipe shall rest
solidly upon the pipe bed, with recesses excavated to accommodate bells,
couplings, and joints. Pipe that has the grade or joint disturbed after

| ayi ng shall be taken up and relaid. Pipe shall not be laid in water or
when trench conditions are unsuitable for the work. Water shall be kept
out of the trench until joints are conplete. Wen work is not in progress,
open ends of pipe, fittings, and valves shall be securely closed so that no
trench water, earth, or other substance will enter the pipes or fittings.
VWere any part of the coating or lining is damaged, the repair shall be
made by and at the Contractor's expense in a satisfactory manner. Pipe
ends |l eft for future connections shall be val ved, plugged, or capped, and
anchored, as needed.

3.1.4.1 Plastic Pipe Installation

PVC pi pe shall be installed in accordance with AWM M3
3.1.4.2 Al unmi num Pi pe Installation

Al umi num pi pe shall be installed according to Manufacturer's Specifications.
3.1.4.3 Pi pi ng Connecti ons

Where connections are nade between new work and existing mains, the

connections shall be nade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
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usi ng standard net hods as approved by the Contracting O ficer.
3.1.5 Joi nting
3.1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe less than 4 inch dianeter: Threaded joints shall be made by
wrapping the male threads with approved thread tape or applying an
approved |ubricant, then threading the joining nmenbers together
The joint shall be tightened using strap wenches as needed to
prevent danage to the pipe and/or fitting. To avoid excessive
torque, joints shall be tightened no nore than one thread past
hand-tight. Solvent cenent joints shall use sockets conformng to
ASTM D 2467. The solvent cenent used shall neet the requirenents
of ASTM D 2564; the joint assenbly shall be nade in accordance
with ASTM D 2855 and the manufacturer's specific reconmendati ons

3.1.5.2 Gal vani zed Steel Pipe Requirenents

Screw joints shall be nade tight with a stiff nixture of graphite and oil
inert filler and oil, or with an approved graphite conpound, applied with a
brush to the nale threads only. Conmpounds shall not contain |ead.

3.1.5.3 Al umi num Pi pe Requirenents

Al umi num pipe will be transitioned to PVC after the "Tee" joint leading to
the renote control valve. The ring lock valve will couple to the Change
Over mal e coupler and connect to a fenmale thread/slip adapter

3.1.6 Setting of Meters, Valves and Val ve Boxes
3.1.6.1 Locati on of Meters

Meters shall be installed at the | ocations shown on the drawi ngs. The neter
shall be centered in the vault to allow for reading and ease of renopval or
mai nt enance.

3.1.6.2 Locati on of Val ves

After delivery, renote control valves shall be installed in valve pits.
Val ves and val ve boxes shall be installed where shown or specified, and
shal |l be set plunmb. Valve boxes shall be centered on the valves. Boxes
shall be installed over each gate valve. Valves shall be |ocated outside
the area of roads and water features. Earth fill shall be tanped around
each valve box or pit to a distance of 4 feet on all sides of the box, or
the undi sturbed trench face if less than 4 feet.

3.1.7 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on alum numwaterlines 4 inches in dianmeter or
| arger, shall be provided with thrust restraints. Al renote control
val ves shall be securely anchored to prevent novenment. Thrust restraints
for above ground al um num pi pe and renote control valves shall be #4 rebar
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3.

with "J" hook, placed as indicated on details and specifications, with
m ni mum 24 i nch of rebar buried. Thrust restraints for alum num pipe
joints bel ow ground shall be concrete thrust bl ocks.

.1.7.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cenent,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the fitting to be anchored. Unless otherw se indicated or directed, the
base and thrust bearing sides of thrust blocks shall be poured directly
agai nst undi sturbed earth. The sides of thrust bl ocks not subject to
thrust may be poured against forns. The area of bearing shall be as shown
or as directed. Blocking shall be placed so that the fitting joints will
be accessible for repair. Steel rods and cl anps, protected by gal vani zi ng
or by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved.

2.1 Pressure Test

After the pipe is laid, the joints conpleted,and the trench partially
backfilled | eaving the joints exposed for exami nation, the newy laid

pi pi ng or any val ved section of piping shall, unless otherw se specified,
be subjected for 1 hour to a hydrostatic pressure test of 150 psi. Each
val ve shall be opened and cl osed several tines during the test. Exposed

pi pe, joints, fittings, and valves shall be carefully exanined during the
partially open trench test. Joints show ng visible | eakage shall be

repl aced or renade as necessary. Cracked or defective pipe, joints,
fittings, and val ves discovered in consequence of this pressure test shal
be renpved and replaced with sound material, and the test shall be repeated
until the test results are satisfactory. The requirenent for the joints to
remai n exposed for the hydrostatic tests nay be wai ved by the Contracting
O ficer when one or nore of the follow ng conditions is encountered:

a. Wet or unstable soil conditions in the trench

b. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor nmay request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conmply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

2.2 Leakage Test

SECTI ON 02510 Page 10



GUNNERSON POND RESTORATI ON DACW9- 00- B- 0004

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 150 psi pressure. Water supply lines designated on the draw ngs
shal |l be subjected to a pressure equal to 150 psi. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any

val ved or approved section, necessary to maintain pressure within 5 psi of
the specified | eakage test pressure after the pipe has been filled with
water and the air expelled. Piping installation will not be accepted if

| eakage exceeds the allowabl e | eakage which is deternined by the follow ng
formul a:

L = 0.0001351ND(P raised to 0.5 power)

L = Al owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by
the above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, wi thout additional cost to
t he Governnent.

3.2.3 Time for Making Test
Except for solvent wed setting or where concrete thrust bl ocks necessitate
a 5-day delay, pipelines jointed with nechanical or push-on joints, or
couplings may be subjected to hydrostatic pressure, inspected, and tested
for | eakage at any time after partial conpletion of backfill.

3.3 CLEANUP
Upon conpletion of the installation of irrigation water |ines, and
appurtenances, all debris and surplus materials resulting fromthe work

shal | be renpved

-- End of Section --
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SECTI ON 02630

CULVERT SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO M 198 (1994) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 270 (1997a) Mortar for Unit Masonry

ASTM C 443 (1994) Joints for Circular Concrete Sewer

and Cul vert Pipe, Using Rubber Gaskets

ASTM C 655 (1995a) Rei nforced Concrete D Load
Cul vert, Storm Drain, and Sewer Pipe

ASTM C 877 (1994) External Sealing Bands for
Nonci rcul ar Concrete Sewer, Storm Drain,
and Cul vert Pipe

ASTM D 1056 (1991) Flexible Cellular Mterials -
Sponge or Expanded Rubber

ASTM D 1171 (1994) Rubber Deterioration - Surface
Ozone Cracki ng Qutdoors or Chanber
(Triangul ar Speci nens)

ASTM D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber

and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction
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1

2 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions
Pl aci ng Pi pe; GA

Printed copies of the manufacturer's recommendations for installation
procedures of the naterial being placed, prior to installation

SD-13 Certificates

Pi peline Testing; GA. Hydrostatic Test on Watertight Joints; GA
Deternmi nation of Density; GA.

Certified copies of test reports denonstrating conformance to applicable
pi pe specifications, before pipe is installed. Certification on the
ability of frame and cover or gratings to carry the inposed |live |oad.

SD- 14 Sanpl es

Pi pe for Culverts and Storm Drains; GA.

.3 DELI VERY, STORAGE, AND HANDLI NG

. 3.1 Del i very and Storage

Materials delivered to site shall be inspected for danmage, unl oaded, and
stored with a mnimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environment that would result in
danmage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, |ubricants,

el astoneric gaskets, and any simlar materials required to install plastic
pi pe shall be stored in accordance with the nmanufacturer's reconmrendati ons
and shall be discarded if the storage period exceeds the recomended shelf
life. Solvents in use shall be discarded when the recomended pot life is
exceeded.

. 3.2 Handl i ng

Materials shall be handled in a nmanner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

SECTI ON 02630 Page 3
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2.1 Pl PE FOR CULVERTS

Pi pe for culverts shall be of the sizes indicated and shall conformto the
requi renents specified.

2.1.1 Rei nf orced Concrete Pipe

ASTM C 655, D-Load shall be as specified on the draw ngs.
2.2 M SCELLANEQUS MATERI ALS
2.2.1 Concrete

Unl ess ot herwi se specified, reinforced concrete shall conformto the

requi renents for 3,500 psi concrete under Section 03307 CONCRETE FOR M NOR
STRUCTURES. The concrete mixture shall have air content by vol une of
concrete, based on nmeasurenents made i mredi ately after discharge fromthe

m xer, of 5 to 7 percent when maxi mum si ze of coarse aggregate exceeds

1-1/2 inches. Air content shall be determ ned in accordance with ASTM C 231
The concrete covering over steel reinforcing shall not be less than 1 inch
thick for covers and not |less than 1-1/2 inches thick for walls and
flooring. Concrete covering deposited directly agai nst the ground shal

have a thickness of at |east 3 inches between steel and ground.
Expansion-joint filler material shall conformto ASTM D 1751, or ASTM D 1752,
or shall be resin-inpregnated fiberboard confornmng to the physica

requi renents of ASTM D 1752.

2.2.2 Mort ar

Mortar for pipe joints, connections to other drai nage structures shal
conformto ASTM C 270, Type M except that the nmaxi num pl acenent tine shal
be 1 hour. The quantity of water in the m xture shall be sufficient to
produce a stiff workable nmortar. Water shall be clean and free of harnfu
acids, alkalies, and organic inpurities. The nortar shall be used within
30 minutes after the ingredients are mixed with water. The inside of the
joint shall be wi ped clean and finished snooth. The nortar head on the
outside shall be protected fromair and sun with a proper covering unti
satisfactorily cured.

2.2.3 Joints
2.2.3.1 Fl exi bl e Watertight Joints

a. Mterials: Flexible watertight joints shall be nade with plastic
or rubber-type gaskets for concrete pipe. The design of joints and

t he physical requirements for plastic gaskets shall conformto AASHTO
M 198, and rubber-type gaskets shall conformto ASTM C 443. Gaskets
shal | have not nore than one factory-fabricated splice.

b. Test Requirenments: Watertight joints shall be tested and shal

neet test requirenments of paragraph HYDROSTATI C TEST ON WATERTI GHT

JO NTS. Rubber gaskets shall conply with the oil resistant gasket

requi renents of ASTM C 443. Certified copies of test results shall be

SECTI ON 02630 Page 4
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2.

2.

2.

2.

delivered to the Contracting O ficer before gaskets or jointing
materials are installed. Alternate types of watertight joint nay be
furnished, if specifically approved.

2.3.2 Ext ernal Seal i ng Bands
Requi renents for external sealing bands shall conformto ASTM C 877.
2.3.3 Fl exi bl e Watertight, Gasketed Joints

a. Gaskets: The closed-cell expanded rubber gaskets shall be a

conti nuous band approximately 7 inches wide and approxi mately 3/8
inch thick, neeting the requirenents of ASTM D 1056, Type 2 Al, and
shall have a quality retention rating of not |ess than 70 percent when
tested for weat her resistance by ozone chanber exposure, Method B of
ASTM D 1171. Rubber Oring gaskets shall be 13/16 inch in dianeter
for pipe diameters of 36 inches or snmaller and 7/8 inch in dianeter
for larger pipe having 1/2 inch deep end corrugation. Rubber Oring
gaskets shall be 1-3/8 inches in diameter for pipe having 1 inch deep
end corrugations. O-rings shall neet the requirenents of AASHTO M 198
or ASTM C 443. Flexible plastic gaskets shall conformto requirenents
of AASHTO M 198, Type B

3 HYDROSTATI C TEST ON WATERTI GHT JO NTS
3.1 Concrete Pipe

A hydrostatic test shall be made on the watertight joint types as proposed.
Only one sanple joint of each type needs testing; however, if the sanple
joint fails because of faulty design or worknanship, an additional sanple
joint may be tested. During the test period, gaskets or other jointing
material shall be protected fromextrene tenperatures which night adversely
af fect the perfornmance of such materials. Perfornmance requirenents for
joints in reinforced and nonreinforced concrete pipe shall conformto
AASHTO M 198 or ASTM C 443.

PART 3 EXECUTI ON

3.

1 EXCAVATI ON FOR PI PE CULVERTS AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
shal |l be in accordance with the applicable portions of Section 02316
EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS and Secti on
02300 EARTHWORK and t he requi rements specified bel ow

.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire | ength of the pipe.

2.1 Concrete Pipe Requirenents

When no bedding class is specified or detailed on the draw ngs, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded to

SECTI ON 02630 Page 5
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3.

3.

conformto the | owest one-fourth of the outside portion of circular pipe or
to the | ower curved portion of pipe arch for the entire I ength of the pipe
or pipe arch. Wen necessary, the bedding shall be tanped. Bell holes and
depressions for joints shall be not nore than the length, depth, and wi dth
required for properly nmaking the particular type of joint.

.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
danmaged pi pe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to nmaintain
adequat e pipe stiffness and neet installation deflection requirenents.

Pi pelines shall be laid to the grades and alignnent indicated. Proper
facilities shall be provided for |owering sections of pipe into trenches.
Lifting lugs in vertically elongated netal pipe shall be placed in the sane
vertical plane as the mapjor axis of the pipe. Pipe shall not be laid in
wat er, and pipe shall not be laid when trench conditions or weather are
unsui table for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary.

. 3.1 Concrete Pipe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

. 3.2 Elliptical and Elliptical Reinforced Concrete Pipe

The manufacturer's reference lines, designating the top of the pipe, shal
be within 5 degrees of a vertical plane through the Iongitudinal axis of
the pipe, during placenent. Danmage to or msalignment of the pipe shall be
prevented in all backfilling operations.

.4 JO NTING
4.1 Concrete Pipe

.4.1.1 Fl exi bl e Watertight Joints

Gaskets and jointing nmaterials shall be as reconmended by the particul ar
manufacturer in regard to use of lubricants, cenments, adhesives, and ot her
special installation requirenments. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nmore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets and jointing nmaterials shall be renoved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. |If, while the joint is being nade the gasket
beconmes visibly dislocated the pipe shall be renpved and the joint remade.

5 DRAI NAGE STRUCTURES

5.1 Inlets and Qutlets

SECTI ON 02630 Page 6
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Construction shall be of reinforced concrete.

3.5.2 VWal | s and Headwal | s

Construction shall be of reinforced concrete.

-- End of Section --
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SECTI ON 02811

ABOVEGROUND SPRI NKLER SYSTEMS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 1013 (1993) Reduced Pressure Principle Backfl ow
Preventers
AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C509 (1994) Resilient-Seated Gate Val ves for
Wat er Supply Service

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA I CS 2 (1993) Industrial Control and Systens,
Controllers, Contactors, and Overl oad
Rel ays Rated Not Morre Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical
Code

PLUMBI NG AND DRAI NAGE | NSTI TURE (PDI)

SECTI ON 02811 Page 3
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PDI WH 201 (1992) Water Hanmmer Arresters

1.2 PERFORVANCE REQUI REMENTS

System shall operate with a mnimumwater pressure of 110 psi at connection
to backfl ow prevention device and 80 psi at the last head in each zone.

1.2.1 Sout h side of Debrask Avenue
At point of connection (POC), one (1)6" new donmestic water neter.
1.3 SUBM TTALS

Covernnment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Franmed | nstructions; GA

Label s, signs, and tenplates of operating instructions that are required to
be mounted or installed on or near the product for nornal, safe operation

Field Training ; FIO

Information describing training to be provided, training aids to be used,
sanples of training materials to be provided, and schedul es and
notification of training.

Desi gn Anal ysis and Cal cul ations; GA. Spare Parts; FIO

Desi gn anal yses and pressure cal culations verifying that systemwil|l
provide the irrigation requirements. Spare parts data for each different
itemof material and equi pnent specified, after approval of the related
submittals and not later than the start of the field tests. The data shal
include a conplete list of parts and supplies, with current unit prices and
source of supply.

SD- 04 Drawi ngs (As-Builts)
Sprinkl er System GA

Detail drawi ngs for valves, sprinkler heads, backflow preventers, flow
neters, automatic controllers, and water hanmer arresters. Draw ngs shal

i nclude a conplete list of equipnment and materials, and manufacturer's
descriptive and technical literature, performance charts and curves,

catalog cuts, and installation instructions. Draw ngs shall also contain
conplete wiring and schematic diagrans and any other details required to
denonstrate that the system has been coordinated and will function as a
unit. Draw ngs shall show proposed system | ayout, type and nunber of heads,
zone val ves, drain pockets, backflow devices, controllers, and nounting

SECTI ON 02811 Page 4
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details of controllers. As-built Draw ngs which provide current factua

i nfornati on showi ng | ocati ons of nmains, heads, valves, and controllers

i ncl udi ng devi ations fromand anendnents to the drawi ngs and changes in the
wor k shall be included.

SD-06 Instructions
Sprinkler System FIOQO

Detai | ed procedures defining the Contractor's provisions for accident
prevention, health protection, and other safety precautions for the work to
be done.

SD- 09 Reports
Field Tests; GA

Performance test reports, in booklet form showing all field tests
perfornmed to adjust each conponent; and all field tests perforned to prove
conpliance with the specified perfornance criteria, upon conpletion and
testing of the installed system Each test report shall indicate the fina
position of control valves.

SD- 13 Certificates
Sprinkler System FIQO

The material supplier's or equipnent manufacturer's statenment that the
supplied naterial or equiprment neets specified requirenments. Each
certificate shall be signed by an official authorized to certify in behalf
of material supplier or product manufacturer and shall identify quantity
and date or dates of shipnent or delivery to which the certificates apply.

SD-19 Qperation and Mintenance Manual s
Sprinkl er System GA

Six (6) copies of operation and six (6) copies of nmmintenance nanuals for
t he equi pnent furnished. One conplete set prior to field testing and the
remai nder upon acceptance. Mnuals shall be approved prior to the field
training course. Qperating nmanuals shall detail the step-by-step
procedures required for system startup, operation, and shutdown. Qperating
manual s shall include the nmanufacturer's name, nodel nunber, parts |ist,
and brief description of all equipnment and their basic operating features.
Mai nt enance manual s shall |ist routine nai ntenance procedures, possible

br eakdowns and repairs, and troubl eshooti ng gui des. Maintenance nanual s
shal I include piping and equi pnent |ayout, sinplified wiring and control
di agranms of the systemas installed, and system progranm ng schedul e.

1.4  DELI VERY AND STORAGE
Al'l equi pnment delivered and placed in storage shall be protected fromthe

weat her; excessive humdity and tenperature variation; direct sunlight (in
the case of plastic or rubber materials); and dirt, dust, or other
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cont am nants.
1.5 FI ELD MEASUREMENTS

The Contractor shall verify all dinmensions in the field and shall advise
the Contracting O ficer of any discrepancy before perfornng the work

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT REQUI REMENTS

2.1.1 St andard Products
Mat eri al s and equi pnent shall be the standard products of a nanufacturer
who has produced simlar systens which have perforned well for a m ninmum
period of two (2) years prior to bid opening. Equipnent shall be supported
by a service organization that is, in the opinion of the Contracting
O ficer, reasonably convenient to the site

2.1.2 Nanepl at es
Each item of equi pnent shall have the manufacturer's name, address, type or
style, nodel or serial nunber, and catal og nunber on a plate secured to the
i tem of equi pnent.

2.1.3 Extra Stock
The followi ng extra stock shall be provided: Two (2) sprinkler heads of
each size and type, two (2) valve keys for operating manual valves, two (2)
wrenches for removing and installing each type of head, two and four (4)
irrigation controller housing keys.

2.2 Pl PI NG MATERI ALS

2.2.1 Copper Tubi ng and Associated Fittings
Tubi ng shall conformto requirenents of ASTM B 88, Type K Fittings shal
conformto ASME B16.22 and ASME B16. 18, solder joint. Solder shall conform
to ASTM B 32 95-5 tin-antinmony. Flux shall conformto CID A A-51145, Type
l.

2.2.2 Red Brass Pi pe and Associated Fittings
Pi pe shall conformto requirenments of ASTM B 43, regular. Fittings shal
be C ass 250, cast bronze threaded conformng to the requirenents of ASME
B16. 15.

2.2.3 Gal vani zed Steel Pipe and Associated Fittings

Pi pe shall conformto requirenments of ASTM A 53, Schedule 40. Fittings
shall be Cass 150 conformng to requirenents of ASME B16. 3.

2.2. 4 Dielectric Fittings
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Dielectric fittings shall conformto ASTM F 441, Schedul e 80, CPVC threaded
pi pe ni pples, 4 inch mnimmlength.

2.3 SPRINKLER HEADS
2.3.1 | mpact Sprinkl er Heads
2.3.1.1 CGeneral Requirenents

| npact spray heads on 18-inch gal vani zed risers operate when water pressure
80 psi is activated in system The risers supporting the nozzle shall be
identical on full, and adjustable pattern sprinklers so that nozzles wll
be interchangeabl e. The sprinkler head shall be designed to be adjustable
for coverage and flow. Adjustable inpact heads are to be adjustable from
20° to 340°. The heads are to be nounted on 18" |ong gal vani zed pi pe
anchored into finished grade by 1/2" gal vani zed steel pipe 3.0 feet |ong.
See Landscape Plan Detail Sheet.

Al tenmporary mainline and | ateral |ine piping shall be secured to grade to
prevent theft or vandalismas shown on details.

2.3.1.2 Tenporary On Grade Sprinkl er Heads

Tenporary on grade irrigation sprinkler heads shall be full circle brass

i npact type capable of covering 45 radius with a distribution rate of 16.5
gpm  Sprinkler heads shall be nmounted on gal vani zed risers which are
connected a PVC lateral. |In the event of damage or theft, contractor is to
repl ace at no additional cost to the Government.

2.4 VALVES
2.4.1 Gat e Val ves

Gate val ves shall conformto the requirenents of MSS SP-80, Type 1, d ass
150, threaded ends.

2.4.2 Gate Valves, 3 Inches and Larger

Gate val ves shall conformto the requirenents of AWM C509 and have
encapsul ated resilient wedge, parallel seats, non-rising stens, and open by
countercl ockwi se turning. End connections shall be flanged. Interior
construction of valves shall be bronze including stemcontaining a naxi mum
2 percent al um num and maxi rum 16 percent zinc.

2.4.3 Remot e Control Val ves, Electrica

Renote control val ves shall be sol enoid actuated gl obe valves of 3/4 to 3
inch size, suitable for 24 volts, 60 cycle, and designed to provide for
shut-off in event of power failure. Valve shall be cast bronze or brass or
pl astic housing suitable for service at 150 psi operating pressure with
external flow control adjustnent for shut-off capability, external plug at
di aphragm chanber to enabl e nmanual operation, filter in control chanber to
prevent valve body clogging with debris, durable diaphragm and
accessibility to internal parts without renoving valve fromsystem
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2.4. 4 Pressure Regul ati ng Master Valve

Pressure regul ating master valve shall be automatic nechani cal

sel f-cl eani ng, self-purging control system having an adj ustabl e pressure
setting operated by a solenoid on alternating current with .70 anperes at
volts. Valve shall close slowy and be free of chatter in each di aphragm
position, have manual flow stemto adjust closing speed and interna
flushing, and two inlet tappings capable of being installed as a straight
pattern valve. Body shall be cast bronze or brass with renovabl e brass
seat serviceable fromtop wi thout renoving valve body fromsystem Valve
shal | operate at 150 psi working pressure and pilot range from 10 to 125

psi .
2.4.5 Backf | ow Preventers

Reduced pressure principle assenblies, double check val ve assenblies, shal
be tested, approved, and listed in accordance with FCCCHR-01. Reduced
pressure principle backflow preventers shall be in accordance with ASSE 1013.

2.4.5.1 Reduced Pressure Type Backfl ow Preventers

Backfl ow preventers shall be 150pound flanged bronzee w th nounted gate
val ve and strai ner, Total pressure drop through conpl ete assenbly shal
be a naxi mumof 10 psi at rated flow Piping shall be galvanized stee
pi pe and fittings. Strainers shall be bronze or brass construction wth
gasket caps. Units shall have 200-nesh stainless steel screen el ements.

2.4.6 Fl ow Sensor and Accessori es
Fl ow sensor shall be Tee nmobunted consisting of an insert sensor mounted in
a 2-inch NPT Brass Tee. Install according to plans and details. Accuracy
of +/- 1%of full scale nmust be obtained between flow velocities of 1 to 30
feet per second. A flow nonitor capable of field calibration and visual
di splay shall be nounted in the controller box.

2.5 ACCESSORI ES AND APPURTENANCES

2.5.1 Concrete Pads

Concrete pads shall be cast-in-place reinforced concrete construction for
reduced pressure type backflow preventers; and controller cabinet.

2.5.2 Pressure Gauges
Pressure gauges shall conformto requirenents of ASME B40.1, single style
pressure gauge for water with 4-1/2 inch dial brass or alum num case,
bronze tube, gauge cock, pressure snubber, and siphon. Scale range shal
be suitable for irrigation sprinkler systens.

2.5.3 Service d anps
Service clanmps shall be bronze flat, double strap, wi th neoprene gasket or

"O'-ring seal
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2.5.4 Wat er Hanmer Arresters

Wat er hanmmer arrester shall conformto the requirenents of PDI WH 201
stai nl ess steel construction with an encased and seal ed bel | ows conpression
chanber.

2.6 AUTOVATI C CONTROLLERS, ELECTRI CAL

Controller shall conformto the requirenments of NEMA ICS 2 with 120 -volt
si ngl e phase service, operating with indicated stations, and grounded
chassis. Enclosure shall conformto NEMA ICS 6 Type 3R, with | ocking

hi nged cover, pedestal-nounted . Controller shall be progranred for
various schedul es by setting switches and dials equipped with the follow ng
features: A switch for each day of week for two schedules, allow ng each
station to be scheduled individually as to days of watering; a mnute
switch for each station with a positive increnent range of 0 to 3 hours,
set tine within one percent; a switch allowi ng sel ected schedul es to be
repeated after each conpletion of initial watering schedule and all owi ng
each operation to be schedul ed throughout a 24-hour day; a circuit breaker
for surge protection; and circuit for a 9-volt rechargeable N Cad battery.

2.6.1 Qut door Mounted Controller Enclosure
Qut door nounted irrigation controllers shall be installed inside vandal and
weat her resistant enclosures nanufactured entirely of 304 grade stainless
steel. The encl osure dinensions shall be thirty six inches (36") high by
twenty four inches (24") wi de by twelve inches (12") deep. Enclosure shal
have | ouvered vents in the body to allow for cross ventilation, a stainless
steel back board and three (3) point |ocking nechanismon the door

2.7 ELECTRI CAL WORK

Wring and rigid conduit for electrical power shall be in accordance with
NFPA 70, and Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

2.8 CONCRETE MATERI ALS

Concrete shall have a conpressive strength of 2500 psi at 28 days.
2.9 WATER SUPPLY MAI N MATERI ALS

Contractor is to |locate existing 6-inch water sub and verify l|ocation and
usability.

2.10 I NSULATI NG JA NTS

Insulating joints and dielectric fittings shall be in accordance with
Section 02510 WATER DI STRI BUTI ON SYSTEM

PART 3 EXECUTI ON
3.1 Fees

Contractor shall pay for water nmeter cost, all fees for connection to the
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exi sting water nain, and water cost. At the end of the contract, transfer
the meter to Riverside County Flood control and Water Conservation
District. Point of contact:

M. Dave Zappe, Chief Engi neer

1995 Market Street

Ri versi de, CA 92501-1719

Tel . (909) 955-1250

Contractor shall adhere to the requirenents of the Lake El sinore Water
District.
Lake El sinore Water District
P. 0. Box 1019
16899 Lakeshore Drive
Lake Elsinore, California 92530
(909)674-2168

3.2 | NSTALLATI ON

The Aboveground Sprinkler systemshall be installed after site gradi ng has
been conpl et ed.

3.2.1 Pi pi ng System
3.2.1.1 Tenporary lrrigation System

The mainline shall be above grade 6" SCH 80 al um num pi pe. The nainline
shall "T", transition to SCH 40 PVC and connect to the renote control
valve. All laterals shall be SCH 40 or Brown Line. This system shall be
i nstall ed aboveground to provide a tenporary irrigation systemintended to

provi de 100% cover age.

Contractor shall either pay and purchase or coordinate and pay for a | eased
tenporary on grade irrigation systemfor all planted areas as indicated on
the contract drawi ngs for a twelve (12) nonth period.

Al'l on grade tenmporary systens shall be provided by a conpany solely
involved in the tenporary irrigation business. Tenporary systens shall be
obt ai ned from said conpany and include all design, nanufacture,
installation, naintenance, operation, disassenbly, and renoval.

The tenporary on grade system shall be designed to neet or exceed the
coverage criteria shown on the contract draw ngs.

The system shall be designed to operated at a maxi num of 400 GPM of fl ow
with approximately eighty (80) PSI at each sprinkler head.

Tenporary irrigation systemshall be connected to the point-of-connection
as shown on the contract draw ngs.

3.2.2 Threaded Brass or Gl vani zed Steel Pipe

Prior to installation, pipe shall be reaned. Threads shall be cut in
conformance with ASME Bl1.2. Pipe joint conpound shall be applied to male
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end only.
3.2.3 Insul ating Joints
Insulating and dielectric fittings shall be provided where pipes of
dissimlar nmetal are joined and at connections to water supply mains as
shown. Installation shall be in accordance with Section 02510 WATER
DI STRI BUTI ON SYSTEM
3.2.4 Installation of Valves
3.2.4.1 Manual Val ves
Manual gate valves shall be installed in access box, wth mninum of 4"
cover neasured fromgrade to top of valve. See Contract Draw ngs for
Det ai | s.
3.2.4.2 Aut omatic Val ves

Val ve shall be set bel ow grade in access box, with mninumof 4" cover
neasured fromgrade to top of valve. See Contract Drawi ngs for Details.

3.2.5 Sprinklers

Sprinklers and val ves shall be installed plunb. See Contract Draw ngs for
Det ai | s.

3.2.6 Backfl ow Preventers
Backfl ow preventer shall be installed in new connection to existing water
di stribution system between connection and control valves. Backflow
preventer shall be installed with concrete pads.

3.2.6.1 Reduced Pressure Type
Pipe Iines shall be flushed prior to installing reduced pressure devi ce;
device shall be protected by a strainer |ocated upstream Device shall not
be installed in pits or where any part of device could becone subnerged in
st andi ng wat er.

3.2.7 Control Wre and Conduit

3.2.7.1 Wres
Low vol tage wires shall be bundl ed together and placed in rigid conduit and
pl aced adj acent to al um num pi pe. Wres shall be nunber tagged at key
| ocations along main to facilitate service. One control circuit shall be
provi ded for each zone and a circuit to control sprinkler system

3.2.7.2 Loops

A 12 inch loop of wire shall be provided at each val ve where controls are
connect ed.
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3.2.7.3 Expansi on and Contraction

Mul tiple tubes or wires shall be bundl ed and taped together at 20 foot
intervals with 12 inch | oop for expansion and contraction

3.2.7.4 Splices
El ectrical splices shall be waterproof.
3.2.8 Aut omatic Controller

Exact field |l ocation of controllers shall be determ ned before
installation. Coordinate the electrical service to these |ocations.
Install in accordance with nmanufacturer's recomendati ons and NFPA 70.

3.2.9 Thrust Bl ocks/ Anchori ng System

Concrete shall be placed so that sides subject to thrust or |oad are
agai nst undi sturbed earth, and valves and fittings are serviceable after
concrete has set. Thrust blocks shall be as specified in Section 02510
WATER DI STRI BUTI ON SYSTEM

Whenever al um num aboveground nmi nli ne changes direction, additiona
anchoring is required. Beginning 12" fromangle point in each direction
pi pe shall be anchored with 36" #4 rebar with "J" hook. A second anchor
12" fromthe first shall also be installed for a total of four at each
change of direction.

3.2.10 M ni nrum cover - Sl eeves

a. Depth of cover shall be thirty-six inches (36") for all pressure
mai nl i ne piping, non-pressure lateral line piping, and control wres
installed in sleeves. Extend sleeve a ninimmof six inches (6") beyond
edge of pavenent or pond edge.

b. Sand beddi ng shall be installed to a depth of twelve inches (12")
above all pressure mainline piping. The renaining cover shall be of clean
excavated soil conpacted with plate hand held conpactors to the sane
density of the undisturbed adjacent soil. Excavated soil backfill shall be
installed in six inch (6") lifts.

3.2.11 Cl eani ng of Piping
Prior to the hydrostatic and operation tests, the interior of the pipe
shall be flushed with clean water until pipe is free of all foreign
materials. Flushing and cleaning out of system pipe, valves, and
conponents shall not be considered conmpleted until w tnessed and accepted
by Contracting O ficer.

3.3 FI ELD TESTS

Al instrunents, equipnment, facilities, and | abor required to conduct the
tests shall be provided by Contractor
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3.3.1 Hydrostatic Pressure Test

Hydrostatice pressure tests shall be in accordance with Section 02510 WATER
DI STRI BUTI ON SYSTEM

3.3.2 Leakage Tests

Leakage tests for service nain shall be in accordance with Section 02510
WATER DI STRI BUTI ON SYSTEM

3.3.3 Qperation Test

At concl usion of pressure test, sprinkler heads shall be installed and
entire systemtested for operati on under nornmal operating pressure.
Operation test consists of the systemoperating through at |east one (1)
conpl ete progranmed cycle for all areas to be sprinkl ed.

3.4 Posting Framed Instructions

After as-built drawi ngs are approved by Contracting O ficer, controller
charts and progranm ng schedul e shall be prepared. One (1) chart for each
controller shall be supplied. Chart shall be a reduced draw ng of actual
as-built systemthat will fit the nmaxi num di mensi ons inside controller
housing. Black line print for chart and a different pastel or transparent
color shall indicate each station area of coverage. After chart is

conpl eted and approved for final acceptance, chart shall be seal ed between
two twenty (20) mil pieces of clear plastic.

3.5 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nenbers. Training shall be provided for a total period
of 2 hours of normal working time and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shal |l cover all of the items contained in the operating and mai nt enance
manual s.

3.6 CLEANUP

Upon conpletion of installation of system all debris and surplus materials
resulting fromthe work shall be renoved.

3.6.1 GUARANTEE
The foll owi ng equi pnent furni shed under this specification shall be
guaranteed for a period of one (1) year fromthe date of acceptance
t hereof , agai nst defective materials, and workmanshi p. Contractor shal

provi de manufacturer's literature on all equipnent including: backflow
prevention unit, water neter, control valves, and automatic controller

-- End of Section --
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SECTI ON 02821

FENCI NG GATES AND BARRI CADES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 153/ A 153M (1998) Zinc-Coated (Hot Dip) on Iron and
St eel Hardwar e

ASTM A 392 (1996) Zi nc-Coated Steel Chain-Link Fence
Fabric

ASTM A 491 (1996) Al unm num Coated Steel Chain-Link
Fence Fabric

ASTM A 780 (1993a) Repair of Danmaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM C 94 (1998) Ready-M xed Concrete

ASTM F 626 (1996) Fence Fittings

ASTM F 1043 (1998a) Strength and Protective Coatings
on Metal Industrial Chain-Link Fence
Fr amewor k

ASTM F 1083 (1997) Specification for Pipe, Steel

Hot - Di pped Zi nc- Coated (Gal vani zed)
Wel ded, for Fence Structures

.2 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
submttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-13 Certificates
Chain Link Fence; FIO Cable Fence; FIO Gate; FIO Barricade; FIO
Statenment, signed by an official authorized to certify on behalf of the

manuf acturer, attesting that the fence, gate and barri cade and conponent
materials neet the specified requirenents.

PART 2 PRODUCTS

2.

1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:

1.1 Chain Link Fence Fabric

ASTM A 392, Cass 1, zinc-coated steel wire with m ni mum coati ng wei ght of
2.0 ounces of zinc per square foot of coated surface, or ASTM A 491, Type
I, alum num coated steel wire. Fabric shall be fabricated of 9 gauge wire
woven in 2 inch nesh. Fabric height shall be as shown. Fabric shall be
knuckl ed at both sel vages.

.2 VETAL GATES

Gate shall be the type and swing shown. Gate conformng to strength and
coating requirenents of ASTMF 1083 for Group |A steel pipe, with externa
coating Type A, is an acceptabl e equal

.3 POSTS

.3.1 Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup |IA wth external coating Type A stee
pipe. Goup Ill, ASTMF 1043 steel Hsection may be used for line posts in
lieu of Iine post shapes specified for the other classes. Sizes shall be
as shown on the drawi ngs. Line posts and terminal (corner, gate, and pull)
posts sel ected shall be of the sane designation throughout the fence.

.3.2 Metal Posts for Cabl e Fence

Met al posts shall conformto ASTM F 1083 zinc-coated, Goup IA wth
external coating Type A steel pipe. Painting requirenment is as shown..

.4 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size as shown.

.5 W RE AND CABLE

.5.1 Tensi on Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
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2.

with ASTM A 824.

5.2 Cabl e

Cabl e shall be as shown

.6 ACCESSORI ES

ASTM F 626. Ferrous accessories shall be zinc or alum num coated. Truss
rods shall be furnished for each term nal post. Truss rods shall be

provi ded with turnbuckles or other equival ent provisions for adjustnent.
Tie wire for attaching fabric to rails, braces, and posts shall be 9 gauge
steel wire and match the coating of the fence fabric. M scell aneous
hardwar e coatings shall conformto ASTM A 153/ A 153M unl ess nodi fi ed.

T BARRI CADE

Traffic barricade shall conformto Caltrans Type |l barricade
specifications installed at |ocations as shown and directed.

. 8 CONCRETE

concrete shall conformto ASTM C 94, using 3/4 inch maxi num si ze
aggregate, and havi ng m ni nrum conpressive strength of 3000 psi at 28 days.
Grout shall consist of one part portland cenent to three parts clean

wel | - graded sand and the mini num anbunt of water to produce a workable m x

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.
Li ne posts shall be spaced equidistant at intervals not exceeding 10 feet.
Term nal (corner, gate, and pull) posts shall be set at abrupt changes in
vertical and horizontal alignnent. Chain |ink fabric shall be continuous
bet ween ternmi nal posts; however, runs between ternmi nal posts shall not
exceed 500 feet. Any danage to gal vani zed surfaces, including welding,
shall be repaired with paint containing zinc dust in accordance with ASTM A
780. Welding shall conformto AWS D 1. 1.

.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to naintain a 2 inch

cl earance between the bottom of the fabric and finish grade.

.3 POST | NSTALLATI ON

.3.1 Posts for Fence and Gate

Posts shall be set plumb and in alignnment. Except where solid rock is
encount ered, posts shall be set in concrete to the depth indicated. Were
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solid rock is encountered with no overburden, posts shall be set to a

m ni mum depth of 18 inches in rock. Were solid rock is covered with an
overburden of soil or |oose rock, posts shall be set to the m ninumdepth
i ndi cated on the drawi ng unl ess a penetration of 18 inches in solid rock
i s achi eved before reaching the indicated depth, in which case depth of
penetration shall ternmnate. All portions of posts set in rock shall be
grouted. Portions of posts not set in rock shall be set in concrete from
the rock to ground level. Posts set in concrete shall be set in holes not
| ess than the dianmeter shown on the drawings. Dianmeters of holes in solid
rock shall be at least 1 inch greater than the |argest cross section of
the post. Concrete and grout shall be thoroughly consolidated around each
post, shall be free of voids and finished to forma done. Concrete and
grout shall be allowed to cure for 72 hours prior to attachnent of any item
to the posts.

3.4 RAILS, CHAIN LINK FENCE
3.4.1 Top Rai

Top rail shall be supported at each post to forma continuous brace between
term nal posts. Were required, sections of top rail shall be joined using
sl eeves or couplings that will all ow expansion or contraction of the rail

3.4.2 Bottom Rai |

The bottomrail shall be bolted to double rail ends and double rail ends
shal |l be securely fastened to the posts. Bolts shall be peened to prevent
easy renoval. Bottomrail shall be installed before chain |ink fabric.

3.5 BRACES AND TRUSS RCDS, CHAI N LI NK FENCE

Braces and truss rods shall be installed as indicated and in confornmance
with the standard practice for the fence furnished. Horizonta
(conmpression) braces and diagonal truss (tension) rods shall be installed
on fences over 6 feet in height. Braces and truss rods shall extend from
term nal posts to line posts. Diagonal braces shall form an angle of
approxinately 40 to 50 degrees with the horizontal. No bracing is required
on fences 6 feet high or less if atop rail is installed.

3.6 TENSI ON W RES, CHAI N LI NK FENCE

Tension wires shall be installed along the top and bottom of the fence line
and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top 4 inches of the installed
fabric. Bottomtension wire shall be installed within the bottom 6 inches
of the installed fabric. Tension wire shall be pulled taut and shall be
free of sag

3.7 CHAIN LINK FABRI C
Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terninal posts with stretcher bars and tension

bands. Bands shall be spaced at approximately 15 inch intervals. The
fabric shall be installed and pulled taut to provide a snoboth and uniform
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appearance free fromsag, w thout permanently distorting the fabric dianond
or reducing the fabric height. Fabric shall be fastened to |line posts at
approximately 15 inch intervals and fastened to all rails and tension
wires at approxinmately 24 inch intervals. Fabric shall be cut by

untwi sting and renoving pickets. Splicing shall be acconplished by weavi ng
a single picket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be 2 inches plus or minus 1/2 inch above the ground.

3.8 GATE | NSTALLATI ON

Gates shall be installed at the locations shown. Hinged gates shall be
nounted to swing as indicated. Latches, stops, and keepers shall be
installed as required.

3.9 GROUNDI NG

Fences crossed by powerlines of 600 volts or nore shall be grounded at or
near the point of crossing and at di stances not exceeding 150 feet on each
side of crossing. G ound conductor shall consist of No. 8 AWG solid copper
wire. Gounding electrodes shall be 3/4 inch by 10 foot |ong copper-clad
steel rod. Electrodes shall be driven into the earth so that the top of
the electrode is at least 6 inches below the grade. Were driving is

i mpracticable, electrodes shall be buried a mninmumof 12 inches deep and
radially fromthe fence. The top of the el ectrode shall be not |ess than

2 feet or nore than 8 feet fromthe fence. G ound conductor shall be
clanmped to the fence and el ectrodes with bronze grounding clanps to create
el ectrical continuity between fence posts, fence fabric, and ground rods.
After installation the total resistance of fence to ground shall not be
greater than 25 ohns.]

-- End of Section --
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SECTI ON 02921

SEEDI NG

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ACRI CULTURAL MARKETI NG SERVI CE ( AMB)

ANMS- 01 (Aug 95) Federal Seed Act Regul ations Part
201

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data

Equi prent; FIO  Surface Erosion Control Mterial; FIO  Chenical Treatnent
Material; FIO

Manufacturer's literature including physical characteristics, application
and installation instructions for equi pnent, surface erosion control
materi al and chenical treatnent material.
SD- 07 Schedul es
Equi pnent; FI O
A listing of equipnent to be used for the seedi ng operation.
SD-08 Statenents
Delivery; FIO
Del i very schedul e.

Fi ni shed Grade; GA.

Fi ni shed grade status.
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1.

1.

Topsoi | ; GA.
SD- 09 Reports
Equi prent Cali bration; FIO

Certification of calibration tests conducted on the equi pnent used in the
seedi ng operation.

SD- 13 Certificates
Seed; GA Fertilizer; GA. Organic Material; GA Mul ch; GA
Prior to the delivery of materials, certificates of conpliance attesting
that materials neet the specified requirenments. Certified copies of the
material certificates shall include the follow ng:

a. Seed. dassification, botanical nanme, commbn name, percent pure
live seed, mininumpercent germnation and hard seed, naxinmum
percent weed seed content, and date tested.

b. Fertilizer. Chenical analysis and conposition percent.

c. Oganic Material: Conposition and source.

d. Milch: Conposition and source.

SD- 14 Sanpl es

Mul ch; GA
A 10 pound sanpl e.
SD- 18 Records

Quantity Check; FIO

Bag count or bul k wei ght nmeasurenents of material used conpared with area
covered to determine the application rate and quantity installed.

Seed Establishnent Period; FlIO

Cal endar tinme period for the seed establishnent period. Wen there is nore
than one seed establishnment period, the boundaries of the seeded area
covered for each period shall be described.

Mai nt enance Record; FIO

Mai nt enance work perforned, area repaired or reinstalled, diagnosis for
unsatisfactory stand of grass plants.

3 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG

3.1 Del i very
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A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.3.2 I nspection

Seed shall be inspected upon arrival at the job site for conformty to
species and quality. Seed that is wet, noldy, or bears a test date five
nonths or ol der, shall be rejected. Qher materials shall be inspected for
conpliance with specified requirenents. The follow ng shall be rejected:
open soil amendnent containers or wet soil amendnents; topsoil that
contai ns slag, cinders, stones, |lunps of soil, sticks, roots, trash or
other material over a mininmum 1-1/2 inch dianmeter; and topsoil that
contains viable plants and plant parts. Unacceptable naterials shall be
renoved fromthe job site

1.3.3 St or age
Materials shall be stored in designated areas. Seed, linme, and fertilizer
shall be stored in cool, dry locations away from contam nants. Chenica
treatment material shall be stored according to nanufacturer's instructions
and not with seeding operation nmaterials.

1.3.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

1.3.5 Time Limtation

Hydroseeding tine [imtation for holding seed in the slurry shall be a
maxi mum four (4) hours.

PART 2 PRODUCTS

2.1 SEED

2.1.1 Seed C assification
State-certified seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
percentages of mxture, purity, germnation, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AMS-01 and
applicabl e state seed | aws.

2.1.2 Per manent Seed Species and M xtures

Per manent seed speci es and m xtures shall be proportioned by wei ght as
speci fied on Landscape Pl anting Pl ans.

2.1.3 Quality

Weed seed shall be a nmaxi mum 1 percent by weight of the total m xture.
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2.

1.4 Seed M Xxi ng

The m xi ng of seed nay be done by the seed supplier prior to delivery, or
on site in the presence of the contracting officer

.1.5 Substitutions

Substitutions will not be allowed wi thout witten request and approval from
the Contracting O ficer.

.2 Fertilizer

The nutrients ratio shall be 1 |Ib/1000 sf nitrogen, and 1 |b/1000 sf
phosphorus. Fertilizer shall be controlled rel ease comrerci al grade, free
flowing, uniformin conposition, and consist of a nitrogen-phosphorus
ratio. The fertilizer shall be derived from sul phur coated urea, urea
formal dehyde, plastic or polyner coated pills, or isobutylenediurea (1BDU).

Fertilizer shall be balanced with the inclusion of trace mnerals and
mcro-nutrients.

.3 Nitrogen Carrier Fertilizer

The nutrients ratio shall be 1 |Ib/1000 sf nitrogen, 1 |Ib/1000 sf phosphorus.
Nitrogen carrier fertilizer shall be commercial grade, free flow ng, and
uniformin conposition. The fertilizer may be a liquid nitrogen solution

.4  Agricultural Gypsum

Agricul tural gypsumshall be comercially packaged, free flowi ng, of a
finely ground formand an agricultural grade, mnimmninety-two percent
(929% calciumsulfate by volume, free of any toxic material. One hundred
percent (100% of the ground material shall pass through a ten (10) nesh
screen and at least fifty percent (50% of the material shall pass through
a 100- mesh screen.

.5 MULCH

Mul ch shall be free fromweeds, nmold, and ot her del eterious nmaterials.
Mul ch nmaterials shall be native to the region

.5.1 Wood Cel | ul ose Fi ber

Wbod cel lul ose fiber shall consist of a specially prepared virgin wood

fi ber of Aspen or Al der processed to contain no growh or
germnation-inhibiting factors and shall contain a green dye to facilitate
visual metering during application. Fiber shall not contain any waste
paper, newsprint, or straw material. Conposition on air-dry wei ght basis:
nine percent (9% to fifteen percent (15% noisture, pHrange from4.5 to
6.0. The pH range shall be between 4.5 and 6.5. The wood cel | ul ose fi ber
shal | be manufactured so that:

a. after addition and agitation in slurry tanks with seeds, water and

ot her approved additives, the fibers in the material will becone
uni formy suspended to form a honogenous slurry,
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b. when hydraulically sprayed on the ground, the nmaterial shall form
a blotter like cover inpregnated uniformy with seed.

c. the cover will allow the absorption of nbisture and all ow rai nfal

or applied water to percolate to the underlying soil; shrinkage
after wetting shall not exceed twenty percent (20% of the surface
ar ea.

2.6 WATER

Water shall be the responsibility of the Contractor, unless otherw se
noted. Water shall not contain elenments toxic to plant life.

2.6.1 HYDROSEED STABI LI ZER

Hydroseed slurry stabilizer shall consist of muciloid materials.

PART 3 EXECUTI ON

3.1 | NSTALLI NG SEED TI ME AND CONDI TI ONS

3.1.1 Seedi ng Ti ne
Seed shall be sown from Cctober 15 to April 15 after the first wetting rain

3.1.2 Seedi ng Condi tions
Seedi ng operations shall be perforned only during periods when beneficia
results can be obtai ned. Wen drought, excessive npisture, or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the seedi ng operations,
proposed alternate tines shall be submtted for approval.

3.1.3 Equi pnent Cal i bration
| mredi ately prior to the comrencenent of seeding operations, calibration
tests shall be conducted on the equi pnent to be used. These tests shal
confirmthat the equipnent is operating within the nanufacturer's
specifications and will neet the specified criteria. The equipnment shal
be calibrated a mninum of once every day during the operation. The
calibration test results shall be provided within 1 week of testing.

3.2 SITE PREPARATI ON

3.2.1 Fi ni shed Grade and Topsoi
The Contractor shall verify that finished grades are as indicated on
drawi ngs, smooth gradi ng, and conpaction requirenents have been conpleted
in accordance with Section 02300 EARTHWORK, prior to the comrencenent of

t he seedi ng operation.

3.2.2 Application of Soil Anendnents
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3.

3.

2.2.1 Applying Fertilizer

The application rate shall be one (1) poundper 1000 square feet.
Fertilizer shall be incorporated into the soil to a nmaximum 4 inch depth
or may be incorporated as part of the tillage or hydroseedi ng operation

. 2.3 Till age

Soil on slopes up to a maxi mum 3-hori zontal -to-1-vertical shall be tilled

to a mninum4 inch depth. On slopes between 3-horizontal -to-1-vertica

and 1-horizontal-to-1 vertical, the soil shall be tilled to a mninmum2 inch
depth by scarifying with heavy rakes, or other nethod. Rototillers shal

be used where soil conditions and | ength of slope pernmit. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be naintained as indicated on drawi ngs. Areas conpacted by
construction operations shall be conpletely pulverized by tillage. Soi

used for repair of surface erosion or grade deficiencies shall conformto
topsoil requirenents. The fertilizer, may be applied during this procedure.

. 2.4 Prepared Surface

.2.4.1 Preparation

The prepared surface shall be a nmaximum 1 i nch bel ow t he adj oi ni ng grade of
any surfaced area. New surfaces shall be blended to existing areas. The
prepared surface shall be conpleted with a light raking to renove debris.

.2.4.2 Field Area Debris

Debris and stones over a minimum 3 inch in any dinension shall be renpved
fromthe surface

.2.4.3 Prot ecti on

Areas with the prepared surface shall be protected from conpaction or
damage by vehi cul ar or pedestrian traffic and surface erosion

.3 | NSTALLATI ON

Prior to installing seed, any previously prepared surface conpacted or
danmaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON.  Seedi ng operations shall not take place when the w nd
velocity will prevent uniformseed distribution

. 3.1 Installing Seed

Seedi ng nethod shall be Hydroseedi ng. Seeding procedure shall ensure even
coverage. Gavity feed applicators, which drop seed directly froma hopper
onto the prepared soil, shall not be used because of the difficulty in

achi eving even coverage, unless otherw se approved.

3.2 Hydr oseedi ng
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Seed shall be mxed to ensure broadcast at the rate of (see |andscape pl ans)
pounds per 1000 square feet. Seed shal | be added to water and thoroughly
m xed to nmeet the rates specified. The tinme period for the seed to be held
in the slurry shall be a maxi mum 24 hours. Wod cellul ose fiber nulch and
hydroseed stabilizer shall be added at the rates recommended by the

manuf acturer after the seed, and water have been thoroughly mnixed to
produce a honmpgeneous slurry. Slurry shall be uniformy applied under
pressure over the entire area. The hydroseeded area shall not be rolled.

3.3.3 Mul chi ng
3.3.3.1 Hay or Straw Ml ch

Hay or straw nulch shall be spread uniformy at the rate of 2 tons per acre.
Mul ch shall be spread by hand, bl ower-type mulch spreader, or other
approved nethod. Muilching shall be started on the w ndward side of
relatively flat areas or on the upper part of steep slopes, and continued
uniformy until the area is covered. The mulch shall not be bunched or
clumped. Sunlight shall not be conpletely excluded frompenetrating to the
ground surface. Al areas installed with seed shall be nulched on the sane
day as the seeding. Milch shall be anchored inmediately foll owi ng spreading
by crinping and tacking using 150 | bs per acre tackifier (pure mucil age)
and 500 | bs per acre cellul ose fiber..

3.3.3.2 Wood Cel | ul ose Fi ber

Wbod cel lul ose fiber shall be applied as part of the hydroseedi ng
operation. The mulch shall be m xed and applied in accordance with the
manuf acturer's recomendati ons.

3.3.4 \Watering Seed

Watering shall be started imrediately after conpleting the seeding of an
area. Water shall be applied to supplenent rainfall at a rate sufficient
to ensure noist soil conditions to a mnimum21 inch depth. Run-off and
puddl i ng shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwise directed. Wtering of other adjacent areas or
plant material shall be prevented.

3.4  QUANTITY CHECK
For materials provided in bags, the enpty bags shall be retained for
recordi ng the anpbunt used. For materials provided in bulk, the weight
certificates shall be retained as a record of the ampunt used. The anount
of material used shall be conpared with the total area covered to determ ne
the rate of application used. Differences between the quantity applied and
the quantity specified shall be adjusted as directed.

3.5 RESTORATI ON AND CLEAN UP

3.5.1 Rest orati on

Exi sting pavenents, and facilities that have been danaged fromthe seeding
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operation shall be restored to original condition at Contractor's expense.
3.5.2 Cean Up

Excess and waste material shall be renpved fromthe seeded areas and shal
be di sposed of off the site. Adjacent paved areas shall be cleaned.

3.6 PROTECTI ON OF SEEDED AREAS

| mredi ately upon conpl etion of the seeding operation in an area, the area
shal |l be protected against traffic or other use by erecting barricades and
provi di ng signage as required, or as directed.

3.7 SEED ESTABLI| SHVENT PERI OD
3.7.1 Commencenent

The seed establishnment period to obtain a healthy stand of shall begin on
the last day of the seeding operation and shall end twelve (12) nonths
afte the | ast day of seeding operations. Witten calendar tinme period
shal |l be furnished for the seed establishnment period. Wen there is nore
than 1 seed establishnment period, the boundaries of the seeded area covered
for each period shall be described. The seed establishment period shall be
coordi nated with Secti on02930EXTERI OR PLANTI NG The seed establi shnent

peri od shall be nodified for inclement weather, shut down periods, or for
separate conpl etion dates of areas.

3.7.2 Field Area

A satisfactory stand of plant materials fromthe seeding operation shal
be a minimum 15 plants per square foot. The total bare spots shall not
exceed 2 percent of the total seeded area, and approval will require no
bare spots larger than ei ghteen inches (18")square. At eight nonths into
t he plant establishnent period, one (1) woody plant fromthe seed nix shal
be grow ng per square yard throughout the entire seeded area.

3.7.3 Mai nt enance During Establishnent Period

Mai nt enance of the seeded areas shall include eradication of invasive
weeds, insects and di seases; protecting enbanknents and ditches from
surface erosion; maintaining nulch; protecting installed areas fromtraffic
and watering. Native plants shall not be fertilized after installation

The contractor shall nmaintain the site free of all G ant Reed, Caster Bean
Tree Tobacco, Fennel, and all other noxi ous weeds and exotic plant
materi al s.

3.7.3.1 Wat eri ng
Watering shall be at intervals to obtain a noist soil condition to a
m ni mum depth of one inch (1"). Frequency of watering and quantity of
wat er shall be adjusted in accordance with the growh of the seeded areas.
run-of f, puddling and wilting shall be prevented.

3.7.3.2 Repair or Reinstal
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Unsatisfactory stand of grass, woody plants, and nulch during the Seed

Est abl i shment Period shall be repaired or reinstalled, and eroded areas
shal |l be repaired in accordance with paragraph SI TE PREPARATI ON, within two
(2) weeks of direction by the contracting officer, at the contractor's
expense.

3.7.3.3 Mai nt enance Record
A record of each site visit shall be furnished, describing the naintenance

wor k perforned; areas repaired or reinstalled; and di agnosis for
unsatisfactory stand of grass and woody pl ants.

3.8 FI NAL ACCEPTANCE

3.8.1 Prelimnary |Inspection
Prior to the conpletion of the Seed Establishnment Period, a prelimnary
i nspection shall be held by the Contracting Oficer. Time for the
i nspection shall be established in witing. The acceptability of the
seeded areas in accordance with the Seed Establishnent Period shall be
determ ned. An unacceptabl e stand of seeded area shall be repaired
i medi atel y.

3.8.2 Fi nal | nspection
A final inspection shall be held by the Contracting Oficer to deternine
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing.

-- End of Section --
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SECTI ON 02930

EXTERI OR PLANTI NG

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN NURSERY AND LANDSCAPE ASSCOCI ATI ON ( ANLA)
ANLA ANSI/ ANLA Z60. 1 (1996) Nursery Stock

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care Operations - Trees,
Shrubs and ot her Whody Pl ant Mi nt enance

.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 07 Schedul es
Equi pnent; GA.

Al

sting of equipnent to be used for the planting operation.
SD-08 Statenents

Del

very; GA

Del

very schedul e.
Fi ni shed Grade, Topsoil and Underground Wilities; GA

Fi ni shed grade status; |ocation of underground utilities and facilities;
and availability of topsoil fromthe stripping and stock piling operation.

SD- 09 Reports
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SD-13 Certificates

Plant Material; GA. Fertilizer; GA. Organic Mterial; GA  Soi
Conditioner; GA. Oganic Miulch; GA. Mcorrhizal Fungi |noculum GA

Prior to delivery of materials, certificates of conpliance attesting that
materials neet the specified requirenents. Certified copies of the
material certificates shall include the follow ng.

a. Plant Material: dassification, botanical nane, commbn nane,
size, quantity by species, and | ocati on where grown.

b. Fertilizer: Chenmical analysis and conposition percent.
c. Oganic Material: Conposition and source.
d. Soil Conditioner: Conposition and source.

e. Oganic Miul ch: Conposition, source, and treatnent against fung
gr owt h.

h. Mcorrhizal Fungi Inoculum Plant nmaterial treated.
SD- 14 Sanpl es
Soi | Amendnents; GA

A 10 pound sanpl e.

SD- 18 Records
Pl ant Establishnent Period; FIO
Cal endar time period for the plant establishnment period. Wen there is
nore than one establishnent period, the boundaries of the planted areas
covered for each period shall be described.

Mai nt enance Record; FIO

Mai nt enance work perforned, quantity of plant |osses, and replacenents; and
di agnosi s of unhealthy plant nmaterial.

SD-19 Qperation and Mi ntenance Manual s
Mai nt enance | nstructions; FlIO
Instruction for year-round care of installed plant nmateri al
1.3  SOURCE | NSPECTI ONS

The nursery or source of plant material shall be subject to inspection
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1.4  DELIVERY, |NSPECTION, STORAGE, AND HANDLI NG
1.4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.4.1.1 Pl ant Material ldentification

Plant nmaterial shall be identified with attached, durable, waterproof
| abel s and weat her-resistant ink, stating the correct botanical plant nane
and si ze.

1.4.1.2 Protection During Delivery

Plant nmaterial shall be protected during delivery to prevent desiccation

and damage to the branches, trunk, root system or earth ball. Branches

shal |l be protected by tying-in. Exposed branches shall be covered during
transport.

1.4.1.3 Soi | Amendnent s

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenmical analysis. In lieu of

contai ners, soil amendnents nay be furnished in bulk. A chenical analysis
shal | be provided for bulk deliveries.

1.4.2 I nspection

Plant material shall be well shaped, vigorous and healthy with a healthy,
wel | branched root system free from di sease, harnful insects and insect
eggs, sun-scald injury, disfigurenent or abrasion. Plant material shall be
checked for unauthorized substitution and to establish nursery grown
status. Plant material show ng desiccation, abrasion, sun-scald injury,

di sfigurenent, or unauthorized substitution shall be rejected. The plant
material shall exhibit typical formof branch to height ratio; and neet the
cal i per and hei ght nmeasurenents specified. Plant material that neasures

| ess than specified, or has been poled, topped off or headed back, shall be
rejected. Container-grown plant material shall show new fibrous roots and
the root nass shall contain its shape when renoved fromthe container

Plant material with broken or cracked balls; or broken containers shall be
rejected. Bare-root plant nmaterial that is not dormant or is showi ng roots
were pulled fromthe ground shall be rejected. Oher materials shall be

i nspected for conpliance with paragraph PRODUCTS. Open soil anendnent
contai ners or wet soil anmendnents shall be rejected. Sanples of container
plant nmaterials shall be inspected and approved by the project Landscape
Architect at the project site prior to planting operations.

1.4.3 St or age
1.4.3.1 Plant Material Storage

Plant nmaterial not installed on the day of arrival at the site shall be
stored and protected in designated areas. Plant material shall not be
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stored | onger than 30 days. Plant naterial shall be protected fromdirect
exposure to wind and sun. Bare-root plant nmaterial shall be heeled-in

Al plant material shall be kept in a noist condition by watering with a
fine mst spray until install ed.

1.4.3.2 Q her Material Storage
Storage of other nmaterial shall be in designated areas. Soil amendnents
shall be stored in dry | ocations and away from contam nants. Chenica
treatment material shall be stored according to nanufacturer's instructions
and not with planting operation materi al

1.4.4 Handl i ng
Plant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant naterial shall be avoided. Plant
material shall not be handled by the trunk or stens. Materials shall not
be dropped from vehicl es.

1.4.5 Time Limtation

Except for container-grown plant material, the tine limtation from di ggi ng
to installing plant material shall be a naxi mum 90 days.

1.5 PLANT SURVI VAL WARRANTY
Furni shed plant material shall have a warranty for plant growth to be in a
vi gorous growi ng condition for a mninum 12 nonth period. A mininum12
nonth cal endar tinme period for the warranty of plant growth shall be
provi ded regardl ess of the contract tinme period. Wen plant material is
determ ned to be unhealthy in accordance w th paragraph PLANT ESTABLI SHVENT
PERI OD, it shall be replaced once under this warranty.

PART 2 PRODUCTS

2.1 PLANT MATERI AL

2.1.1 Plant Material O assification

The plant material shall be nursery grown stock conformng to ANLA
ANSI / ANLA Z60.1 and shall be the species specified.

2.1.2 Pl ant Schedul e

The plant schedul e shall provide botanical nanes as included in one or nore
of the publications |isted under "Nonenclature" in ANLA ANSI/ANLA Z60. 1.

2.1.3 Substitutions

Substitutions will not be permitted without witten request and approval
fromthe Contracting O ficer

2.1. 4 Quality
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Wel | shaped, well grown, vigorous plant material having healthy and wel
branched root systens in accordance with ANLA ANSI/ANLA Z60. 1 shall be
provided. Plant material shall be provided free fromdi sease, harnfu

i nsects and insect eggs, sun-scald injury, disfigurenent and abrasion

Plant material shall be free of shock or damage to branches, trunk, or root
systenms, which may occur fromthe digging and preparation for shipnent,

nmet hod of shipnment, or shipnent. Plant quality is determned by the
growi ng conditions; nethod of shipnent to nmaintain health of the root
system and grow h of the trunk and crown as foll ows.

2.1.5 Growi ng Conditions

Plant nmaterial shall be native to or well-suited to the growi ng conditions
of the project site. Plant material shall be grown under clinmatic
conditions sinmlar to those at the project site.

2.1.6 Met hod of Shipnment to Maintain Health of Root System
2.1.6.1 Contai ner-Gown (C) Plant Materi al

Cont ai ner size shall be in accordance with ANLA ANSI/ANLA 7Z60.1. Pl ant
material shall be grown in a container over a duration of tinme for new
fibrous roots to have devel oped and for the root nass to retain its shape
and hol d together when renoved fromthe container. Container-grown plant
material shall be inoculated with mycorrhizal fungi during germination in
the nursery. Before shipnment the root systemshall be dipped in gels
contai ni ng mycorrhi zal fungi inoculum The container shall be sufficiently
rigid to hold ball shape and protect root nmass during shipping.

2.1.7 G owh of Trunk and Crown
2.1.7.1 Deci duous Trees

A height to caliper relationship shall be provided in accordance with ANLA
ANSI / ANLA Z60. 1. Height of branching shall bear a relationship to the size
and species of tree specified and with the crown in good bal ance with the
trunk. The trees shall not be "poled" or the | eader renoved.

a. Single stem The trunk shall be reasonably strai ght and
symretrical with crown and have a persistent nmain | eader

b. Milti-stem Al countable stens, in aggregate, shall average the
size specified. To be considered a stem there shall be no
division of the trunk which branches nore than 6 inches from
ground | evel

2.1.7.2 Deci duous Shrubs
Deci duous shrubs shall have the hei ght and nunber of primary stemns
recommended by ANLA ANSI/ANLA Z60.1. Acceptable plant naterial shall be
wel | shaped, with sufficient well-spaced side branches, and recogni zed by
the trade as typical for the species grown in the region of the project.

2.1.7.3 Br oadl eaf Evergreen Plant Materi al
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Broadl eaf evergreen plant naterial shall have the height-to-spread ratio
recommended by ANLA ANSI/ANLA Z60.1. Acceptable plant naterial shall be
wel | shaped and recogni zed by the trade as typical for the variety grown in
the regi on of the project.

2.1.7.4 G ound Cover and Vine Plant Material
Ground cover and vine plant naterial shall have the m ni num nunber of
runners and | ength of runner recomended by ANLA ANSI/ANLA Z60.1. Pl ant
materi al shall have heavy, well devel oped and bal anced crown w th vigorous,
wel | devel oped root system and shall be furnished in containers.

2.1.8 Plant Material Size
Plant material shall be furnished in sizes indicated. Plant materia
larger in size than specified my be provided at no additional cost to the
Gover nment .

2.1.9 Pl ant Material Measurenment
Pl ant material neasurenments shall be in accordance with ANLA ANSI/ANLA Z60. 1.

2.2 SO L AVENDMENTS
Soi | amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners neeting the followi ng requirenents. Vermculite is
not reconmended.

2.2.1 Fertilizer
Fertilizer shall be controlled rel ease comercial grade; free flow ng,
pellet or tablet form wuniformin conposition; and consist of a
ni t r ogen- phosphorus-potassiumratio. The fertilizer shall be derived from
sul phur coated urea, urea formal dehyde, plastic or polymer coated pills, or

i sobutyl enediurea (I1BDU). Fertilizer shall be balanced with the inclusion
of trace mnerals and mcro-nutrients.

2.2.2 Gypsum

Gypsum shall be commercially packaged, free flow ng, and a ni ni mum 95
percent cal cium sulfate by vol une.

2.3 MYCORRHI ZAL FUNG | NOCULUM

Mycorrhi zal fungi inoculumshall be composed of nultiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.4 WATER

Unl ess otherwi se directed, water shall be the responsibility of the
Contractor. Water shall not contain elements toxic to plant life.

PART 3 EXECUTI ON
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3.

1 I NSTALLI NG PLANT NMATERI AL TI ME AND CONDI Tl ONS

1.1 Deci duous Pl ant Material Tine

Deci duous plant material shall be installed from Cctober 15 to April 15.

1.2 Evergreen Plant Material Tine

Evergreen plant material shall be installed from Cctober 15 to April 15.

.1.3 Pl ant Material Conditions

Pl anti ng operations shall be perforned only during periods when beneficia
results can be obtai ned. Wen drought, excessive noisture, frozen ground
or other unsatisfactory conditions prevail, the work shall be stopped when
directed. When special conditions warrant a variance to the planting
operations, proposed planting times shall be submtted for approval.

.2 S| TE PREPARATI ON

2.1 Fi ni shed Grade, Topsoil and Underground Utilities

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and the conpaction requirenments have been conpleted in accordance
with Section 02300 EARTHWORK, prior to the commencenent of the planting
operation. The location of underground utilities and facilities in the
area of the planting operation shall be verified. Damage to underground
utilities and facilities shall be repaired at the Contractor's expense.

. 2.2 Layout

Plant nmaterial |ocations and plant comrunity outlines shall be staked on
the project site before any planting excavation is nade. Plant nateria

| ocations nay be adjusted to neet field conditions. Container plant
materials shall be spotted by the Contractor and be field verified by the
Corp of Engineer's Landscape Architect, prior to planting operations.

. 2.3 Protecting Existing Vegetation

Exi sting trees, shrubs, and plant beds that are to be preserved shall be
barri caded along the dripline to protect themduring planting operations.

.3 EXCAVATI ON

.3.1 Cbstructi ons Bel ow G ound

When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to plant material |ocation, type of plant and planting
net hod shall be subnmitted for approval.

.3.2 Plant Pits
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The m ni mum al | owabl e di nensi ons of plant pits shall be 6 inches deeper
than the depth of ball or the depth of base roots. Plant pits shall be dug
a mnimmtwo tinmes wider than the ball or root systemto allow for root
expansion. The pit shall be constructed with sides sloping towards the
base as a cone, to encourage well aerated soil to be available to the root
system for favorable root growh. Cylindrical pits with vertical sides
shall not be used. |If pits are dug with an auger and the sides of the pits
beconme gl azed, the gl azed surface shall be scarified.

3.4 | NSTALLATI ON
3.4.1 Setting Plant Material

Plant nmaterial shall be set plunb and held in position until sufficient

soi|l has been firmy placed around root systemor ball. |In relation to the
surroundi ng grade, the plant material shall be set even with the grade at
which it was grown.

3.4.2 Backfill Soil M xture for Contai ner Gown Plants

Backfill soil shall be 100% native site soil that has been cleared of al
debris and rocks and broken up and nade friabl e.

The foll owi ng additives shall be mass bl ended thoroughly into the backfil
soil mxture at the tine of planting at the follow ng rates per cubic yard
of soil and should be thoroughly watered in i medi ately upon conpl etion of
installation:

1 |lb per 1000 sf Ni t r ogen
1 |lb per 1000 sf Phosphat e
150 | bs per 1000 sf Agricul tural Gypsum

3.4.3 Addi ng Mycorrhi zal Fungi | nocul um

Mycorrhi zal fungi inoculumshall be added as recomrended by the
manuf acturer for the plant material specified.

3.4.4 Backfill Procedure

Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renpbved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renbve air pockets

fromaround the root system Additional requirenents are as foll ows.
3.4.4.1 Cont ai ner-Grown and Bal |l ed and Potted Plant Material

The plant material shall be carefully renpbved fromcontainers that are not
bi odegradeable. Prior to setting the plant in the pit, a nmaxi num 1/4 depth
of the root nass, neasured fromthe bottom shall be spread apart to
pronote new root growth. For plant nmaterial in biodegradabl e containers
the container shall be split prior to setting the plant with container
Backfill mxture shall be added to the plant pit in 6 inch |layers with each
| ayer tanped.
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3.4.5 Wat eri ng

Plant pits and plant beds shall be watered i nmedi ately after backfilling,
until conpletely saturated.

3.5 FI NI SHI NG
3.5.1 Pl ant ed Area

The installed area shall be raked and snoot hed while naintaining the earth
ber ns.

3.5.2 Pr uni ng

Pruni ng shall be acconplished by trained and experienced personnel. The
pruni ng of trees shall be in accordance with ANSI A300. Only dead or
broken material shall be pruned frominstalled plants. The typical growh
habit of individual plant naterial shall be retained. C ean cuts shall be

made flush with the parent trunk. |nproper cuts, stubs, dead and broken
branches shall be renobved. "Headback" cuts at right angles to the |ine of
growmh will not be permitted. Trees shall not be poled or the |eader

renoved, nor shall the | eader be pruned or "topped off".
3.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plant naterial shall be naintained in a healthy grow ng
condition. Maintenance operations shall begin i mediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abl i shnent period comrences. |Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The nmintenance includes

wat eri ng, and adjusting settling.

3.7 RESTORATI ON AND CLEAN UP
3.7.1 Rest orati on

Paverments and facilities that have been damaged fromthe planting operation
shall be restored to original condition at the Contractor's expense.

3.7.2 Clean Up

Excess and waste material shall be renpbved fromthe installed area and
shal | be disposed offsite. Adjacent paved areas shall be cl eared.

3.8 PLANT ESTABLI SHVENT PERI OD

3.8.1 Conmrencenent
Upon conpletion of the |ast day of the planting operation, the plant
establ i shnent period for naintaining installed plant material in a healthy
growi ng condition shall commence and shall be in effect for the renaining

contract time period, not to exceed 12 nonths. Witten cal endar tine
peri od shall be furnished for the plant establishnent period. Wen there

SECTI ON 02930 Page 11



GUNNERSON POND RESTORATI ON DACW9- 00- B- 0004

is nore than one plant establishnment period, the boundaries of the planted
area covered for each period shall be described. The plant establishnent
peri od shall be coordinated with Section 02921 SEEDI NG  The pl ant

est abl i shnent period shall be nodified for inclenent weather shut down
peri ods, or for separate conpletion dates for areas.

3.8.2 Mai nt enance During Establishnent Period

Mai nt enance of plant material shall include straightening plant material
pruni ng dead or broken branch tips; nmaintaining plant material |abels;
wat eri ng; and renoving and repl aci ng unheal thy pl ants.

3.8.2.1 Watering Plant Material

The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of nmoisture within the root zone. An
adequat e supply of moisture is estimted to be the equivalent of 1 inch
absorbed water per week, delivered in the formof rain or augnented by
watering. Run-off, puddling and wilting shall be prevented. Watering of
ot her adjacent areas or existing plant nmaterial shall be prevented.

3.9.2.4 Post-Fertilization

Native and revegetation plantings (as verified by the Contracting Oficer)
shall not be fertilized again at any tinme after installation

3.8.2.2 Plant Pit Settling

When settling occurs to the backfill soil nixture, additional backfill soi
shal |l be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the maxi mum depth at which it was grown
requires replanting in accordance w th paragraph | NSTALLATION. The earth
berm shal | be mai nt ai ned.

3.8.2.3 Mai nt enance Record

A record shall be furnished describing the nmaintenance work perforned, the
guantity of plant |osses, diagnosis of the plant |oss, and the quantity of
repl acenents nade on each site visit.

3.8.3 Unheal thy Pl ant Materi al

A tree shall be considered unhealthy or dead when the nmin | eader has died
back, or up to a maxi mum 25 percent of the crown has died. A shrub shal

be consi dered unheal thy or dead when up to a maxi num 25 percent of the

plant has died. This condition shall be determ ned by scraping on a branch

an area 1/16 inch square, nmaxinmum to determine if there is a green canbium
| ayer bel ow the bark. The Contractor shall deternine the cause for

unheal thy plant material and shall provide reconmendati ons for replacenent.
Unheal thy or dead plant material shall be renbved and replaced i mediately.

3.8.4 Repl acenent Plant Materi al
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Unl ess otherwise directed, plant material shall be provided for replacenent
in accordance with paragraph PLANT MATERI AL. Replacenent plant materia
shall be installed in accordance w th paragraph | NSTALLATI ON, and
recomendati ons i n paragraph PLANT ESTABLI SHVENT PERI OD. Plant materia
shal |l be replaced in accordance with paragraph WARRANTY. An extended pl ant
est abl i shnent period shall not be required for replacenent plant naterial

3.8.5 Mai nt enance | nstructions

Witten instructions shall be furnished containing draw ngs and ot her
necessary information for year-round care of the installed plant naterial

i ncl udi ng, when and where nai ntenance shoul d occur, and the procedures for
plant nmaterial replacenent.

3.9 FI NAL ACCEPTANCE

3.9.1 Prelimnary |Inspection
Prior to the conpletion of the contract, a prelimnary inspection shall be
held by the Contracting Officer. Tine for the inspection will be
established in witing. The quantity and type of plants installed and the
acceptability of the plants in accordance with the plant establishment
peri od shall be determ ned.

3.9.2 Fi nal | nspection
A final inspection shall be held by the Contracting Oficer to deternine
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing. Acceptance of the
pl anting operation is subject to the guarantee of plant grow h.

-- End of Section --
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SECTI ON 02950

TREES, SHRUBS, GROUND COVERS, AND VI NES

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN ASSOCI ATI ON OF NURSERYMEN ( AAN)
AAN- 01 (1990) Anerican Standard for Nursery Stock
COMMVERCI AL | TEM DESCRI PTI ONS ( CI D)
CID A-A-1909 (Basic; Notice 1) Fertilizer
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01305, SUBM TTAL
PROCEDURES:
SD-01 Data
Er osi on Control Material; GA

Manufacturer's literature di scussing physical characteristics, application
and installation instructions for erosion control naterial.

SD- 07 Schedul es
Application of Pesticide Material; GA
A list of the proposed pesticide application equi pnent to be used in
performance of the planting work, including descriptive data and
calibration tests.

SD-08 Statenents
Delivery; FIO Application of Pesticide Material; GA

The foll owing work plans, before work is started.
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a. Delivery Schedule at |east 10 days prior to the intended date of
the first delivery.

b. Pesticide Treatnent Pl an, giving proposed sequence of pesticide
treatment work, before work is started. The pesticide trade nane,
chemi cal conposition, fornulation, concentration, application rate
of active ingredients and nethods of application for all naterials
furnished, and the nane and state |icense nunber of the state
certified applicator shall be included.

SD-09 Reports
Soil Test; FIO Percolation Test; FIOQO
Certified reports of inspections and |aboratory tests, prepared by an
i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test nethods used and
conpliance with recogni zed test standards shall be descri bed.

SD- 13 Certificates
Topsoil; FIO  Soil Amendments; FIO Plants; FIO Pesticide; GA
Certificates of conpliance certifying that materials nmeet the requirenents
specified, prior to the delivery of materials. Reports for the follow ng

materials shall be included.

a. Topsoil: For pH, chenical analysis, mechanical analysis and
particle size.

b. Fertilizer: For chenical analysis and conposition percent.

c. Agricultural Linestone: For sieve analysis and cal cium carbonate
equi val ent .

d. Peat: For conpliance with ASTM D 2607.

e. Plant Materials: For botanical and commbn name, size, quantity by
speci es, grade, nursery grown.

f. Pesticide Material: For EPA registration nunber and registered
uses.

SD-18 Records

Pl ant Establishnent Period; FIO  Miintenance Report; FIO  Mintenance
I nstructions; FIO

a. Mintenance Report. Witten record of naintenance work perforned
and quantity of plant |osses and repl acenents.

b. Plant Establishnment Period. Witten calendar tinme period for the

begi nning of the plant establishnment period. Wen there is nore
than one establishment period, the boundaries of the planted areas
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covered for each period shall be descri bed.

c. Mintenance Instruction. Witten instructions for year-round care
of installed plants.

1.3 SOURCE | NSPECTI ONS
1.3.1 Pl ant Materials

Plant materials shall be subject to inspection at the growing site by the
Contracting O ficer.

1.3.2 Del i vered Topsoi

The source of topsoil shall be subject to inspection by the Contracting
Oficer.

1.4  SHI PMENT, DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Shi pnent
1.4.1.1 Preparation

Di ggi ng and preparation for shipnment shall be done in a manner that wll
not cause shock or damage to branches, trunk, or root systens.

a. Container-Gown (C Plants: Container size shall be provided as
recomended by AAN-01. Plants shall be grown in a container
sufficiently long for new fibrous roots to have devel oped and for
root mass to retain its shape and hol d toget her when renpoved from
contai ner. Container shall be sufficiently rigid to hold bal
shape and protect root mass during shipping.

1.4.1.2 Ant i desi ccant Application

Pl ants shall be sprayed with an antidesiccant as |eaf buddi ng occurs or
when plant naterial has soft growth.

1.4.2 Del i very
1.4.2.1 I dentification
Plants shall be identified with durabl e waterproof |abels and
weat her-resistant ink. Plants shall have attached | abels stating the
correct plant name and size.
1.4.2.2 Protection During Delivery
Pl ants shall be protected during delivery to prevent desiccation of the

pl ant or danmge to the roots or balls. Branches of plants shall be
protected by tying-in the branches and covering all exposed branches.
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1.4.2.3 Topsoi |
A soil test shall be provided for topsoil delivered to the site.
1.4.2. 4 Soi | Amendnent s

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenmical analysis. |In lieu of

contai ners, soil amendnents nay be furnished in bulk. A chenical analysis
shal | be provided for bulk deliveries.

1.4.2.5 Pesti ci de

Pesticide naterials shall be delivered to the site in the original unopened
contai ners bearing legible |abels indicating the Environnmental Protection
Agency (EPA) registration nunmbers and the registered uses.

1.4.3 I nspection

Plant nmaterial shall be inspected upon arrival at the jobsite by the
Contracting Oficer for conformty to the paragraph PLANTS and paragraph
Shi pnent, and any unacceptable plant material shall be renoved fromthe
j obsite.

1.4.4 St or age
1.4.4.1 Pl ant Storage

Plants not installed on the day of arrival at the site shall be stored and
protected in areas designated by the Contracting Oficer. Plants shall be
protected from exposure to wind and shall be shaded fromthe sun. Covering
that will allowair to circulate and prevent internal heat from building up
shal |l be provided. Al plants shall be kept in a npbist condition by
watering with a fine mst spray until planted.

1.4.4.2 Storage of Other Materials

Soi | amendnments shall be stored in dry | ocations away from contam nants.
Pesticide nmaterials shall not be stored with other |andscape naterials.
Storage of materials shall be in areas designated or as approved by the
Contracting Oficer.

1.4.5 Handl i ng
Care shall be taken to avoid injury to plants. WMaterials shall not be
dropped fromvehicles. Balled and burl apped plants shall be handl ed
carefully to avoid cracking or breaking the earth ball and contai ner-grown
pl ants shall be handl ed by the container. Plants shall not be handl ed by
the trunk or stemns.

1.4.5.1 Time Limtation

a. Milch: Limtation of tinme between installing plant and pl acing

mul ch is 48 hours.
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b. Transplanting Existing Plants: Linmtation of tinme between digging
and replanting existing plant naterial is one hour.

1.5 WARRANTY

Furni shed plants shall be guaranteed to be in a vigorous growi ng condition
for a period of 12 nonths from date of acceptance regardl ess of the
contract time period. A plant shall be replaced one tine under this
guarantee. Transplanted existing plants require no guarantee. A witten
cal endar time period for the guarantee of plant growth shall be furnished
to the Contracting Oficer.

PART 2 PRODUCTS

2.1 PLANTS

2.1.1 Varieties
Pl ants shall be nursery grown or field grown stock conform ng to AAN-01 and
shal |l be of the varieties specified in the plant |ist bearing botanica
nanes listed in one or nore of the publications listed under "Nonmencl ature"
in AAN-O1.

2.1.2 Substitutions

Substitutions will not be permtted without witten request fromthe
Contractor for approval by the Contracting Oficer.

2.1.3 Growi ng Conditions

Pl ants shall be grown under clinmatic conditions simlar to those in the
locality of the project.

2.1. 4 Quality

Wel | shaped, well grown, vigorous, healthy plants having healthy and wel
branched root systens shall be provided. Plants shall be provided free
from di sease, harnful insects and insect eggs, sun-scald injury,

di sfigurenent and abrasion. Plants shall be provided that are typical of
the species or variety and conform ng to standards as set forth in AAN-O1
and as specified herein.

2.1.4.1 Shade and Fl owering Trees
A height relationship to caliper shall be provided as reconmended by AAN-OL.
Hei ght of branching shoul d bear a relationship to the size and variety of
tree specified and with the crown in good balance with the trunk. Trees
shall not be "pol ed" or the | eader renobved.

a. Single stem Trunk shall be reasonably straight and symmetrica
with crown and have a persistent nmin | eader.

b. Milti-stem Al'l countable stens, in aggregate, shall average the
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size specified. To be considered a stem there should be no
di vision of the trunk which branches nore than six inches from
ground | evel

c. Specinen: A plant shall be provided that is well branched and
pruned naturally according to the species. The formof growth
desired, which nmay not be in accordance with natural growth habit,
shal | be as indicated.

2.1.4.2 Deci duous Shrub

Pl ants shall be provided that have the hei ght and nunber of primary stens
as reconmended by AAN-01. An acceptable plant shall be well shaped with
sufficient well-spaced side branches recognized by the trade as typical for
the variety grown in the region

2.1.4.3 Br oadl eaf Evergreen

Pl ants shall be provided that have ratio of height-to-spread as reconmended
by AAN-01. An acceptable plant shall be well shaped and recogni zed by the
trade as typical for the variety grown in the region

2.1.4.4 Groundcovers and Vi nes

Pl ants shall be provided with the m ni mum nunber of runners and | ength of
runner as recommended by AAN-01. Plants shall be furnished that have
heavy, well devel oped and bal anced top with vigorous well devel oped root
system and shall be furnished in containers.

2.1.5 Si ze

Pl ants shall be furnished in sizes indicated. Plants larger in size than
specified may be provided at no additional cost to the Governnent.

2.1.6 Measur enent
Pl ant neasurenents shall be in accordance with AAN-01
2.2 TOPSO L

Topsoi|l shall be the existing surface soil stripped to the depth indicated
and stockpiled on the site in accordance with Section 02209, EARTHWORK
Addi tional topsoil, if required, beyond that available from stripping
operations, shall be delivered. Delivered topsoil shall conformto topsoi
requi renent specified in Section 02209, EARTHWORK and shal|l be anmended as
recommended by soil tests for the plants specified.

2.2.1 Soi | Test
A soil test shall be perfornmed for pH, particle size, chemcal analysis and
nmechani cal analysis to establish the quantities and type of soil anmendnents

required to neet local growing conditions for the type and variety of
pl ants specified.
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2.3 SO L AMVENDMENTS

Soi | amendnments consist of fertilizer, organic soil amendnents and soil
condi ti oner.

2.3.1 Fertilizer

Fertilizer shall be comercial grade, free flowing, uniformin conposition
and conformng to CID A-A-1909.

2.3.1.1 Dry Fertilizer

a. Ganular fertilizer : Consists of a
ni t rogen- phosphor ous-potassiumrati oat a rate recommended by the
soil test.

b. Controlled-Release Fertilizer: Consists of
ni t rogen- phosphor ous-potassiumratio at a rate recomende by the
soil test. Controlled-release fertilizer may be in packet or
tablet form

2.3.4.4 Deconmposed Wod Derivatives
Deconmposed wood derivatives shall be ground bark, sawdust, or other wood
waste material free of stones, sticks, and toxic substances harnful to
plants and stabilized with nitrogen and having the follow ng properties:

M ni mum percent by

Particle size wei ght passi ng
No. 4 nmesh screen 95
No. 8 nesh screen 80

M ni mum percent based
Ni t rogen Cont ent on dry wei ght

Redwood Sawdust
Fir Sawdust
Fir or Pine Bark

oo
o~

2.4 Gypsum

Gypsum shall be comrercially packaged, free flow ng, and a m ni nrum of 95
percent cal ciumsulfate by vol une.

2.5 MULCH

Mul ch shall be free fromweeds, nmold and other del eterious materi al s.
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2.5.1 Inert Mulch Materi al

Inert mulch nmaterials shall be deconposed granite riverbank stone, crusher
run rock, granite chips, volcanic rock, as shown on plans, and shall range
in size from1/4" to 1".

2.6 WATER
Water shall not contain elements toxic to plant life.
2.7  ANTI DESI CCANT

Anti desi ccant shall be an emulsion that will provide a filmover plant
surfaces perneabl e enough to permt transpiration, and shall not danmage the
pl ant .

2.8 EROSI ON CONTROL NMATERI AL
2.8.1 Soi | Erosion Control Bl anket

Bl anket shall be machi ne-produced mat of wood excel sior forned froma web
of interlocking wood fibers, covered on one side with either knitted straw
bl anket-1i ke mat-construction, covered w th bi odegradabl e plastic nesh, or
i nterwoven with biodegradable thread, plastic netting or tw sted kraft
paper cord netting.

2.8.2 PESTI Cl DE

Pesticide shall be insecticide and herbicide. Pesticide naterial shall be
| abel ed for use and applied only as registered by EPA and approved herbi ci de,
i nsecti ci de.

PART 3 EXECUTI ON

3.1 Under ground Cbstructions to Planting
The Il ocation of underground utilities and facilities shall be verified.
Danmage to underground utilities and facilities shall be repaired at the
Contractor's expense.

3.2 S| TE PREPARATI ON

3.2.1 Layout
Plant material |ocations shall be staked on the project site before any
excavation is made. Plant material |ocations nay be adjusted by the
Contracting O ficer to neet field conditions.

3.2.2 Protection of Existing Vegetation
I f |awns have been established prior to planting operations, the

surrounding turf shall be covered before excavations are nmade in a manner
that will protect turf areas. Existing trees, shrubbery, and beds that are

SECTI ON 02950 Page 11



GUNNERSON POND RESTORATI ON DACW9- 00- B- 0004

to be preserved shall be barricaded in a manner that will effectively
protect them during planting operations.

3.3 EXCAVATI ON
3.3.1 ostructions Bel ow Ground or Poor Drai nage

When obstructions bel ow ground or poor drainage affect the contract
operation, proposed adjustnents to plant |ocation, type of plant and

pl anti ng method or drainage correction shall be submitted to and approved
by the Contracting O ficer.

3.3.2 Plant Pits

Plant pits shall be dug to produce vertical sides and flat, unconpacted
bottons. Wen pits are dug with an auger and the sides of the pits becone
gl azed, the gl azed surface shall be scarified. The size of plant pits
shall be as shown.

3.4 PERCOLATI ON TEST

Test for percolation shall be done to determ ne positive drai nage of plant
pits and beds. The Contracting Oficer shall be notified in witing of al
soi | and drai nage conditions detrimental to growh of plant material and
shal | subnit proposal for correcting the condition

3.5 PLANTI NG TI MES AND CONDI TI ONS

3.5.1 Pl anting Tinmes
Al plants shall be installed when the tenperature ranges from45°F to 95°F

3.5.2 Pl anti ng Conditions
Pl anti ng operations shall be perforned only during periods when beneficia
results can be obtai ned. Wen drought, excessive npisture or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the planting operations,
proposed planting tinmes shall be submtted to and approved by the
Contracting Oficer.

3.6 | NSTALLATI ON

3.6.1 Er osi on Contr ol

Where erosion control material is indicated or required, material shall be

installed in accordance with manufacturer's instructions. Placenent of the
erosion control material shall be acconplished w thout damage to installed

material or without deviation to finished grade.

3.6.2 Backfill Soil M xture

The backfill soil mxture shall be a proportioned m xture thoroughly m xed
by vol une of topsoil and selected soil anmendnents as foll ows:
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Topsoil 3 parts to mxture
3.6.3 Setting Plants

Pl ants shall be set plunb and held in position until sufficient soil has
been firmy placed around roots or ball. Plants shall be set in relation
to surrounding grade so that they are even with the depth at which they
were grown in the nursery, or container

3.6.4 Cont ai ner - G own

Contai ners shall be renpved w thout danage to the plant or root system
The backfill shall be conpleted as specifi ed.

3.7 TRANSPLANTI NG EXI STI NG PLANTS

Exi sting plant material to be transplanted shall be tagged on the site
and/ or as indicated. Existing plants shall be renmobved fromthe ground by
nmeans of mechani cal devices or other nmethod with a ball attached, neeting
t he requirenents of paragraph SHI PMENT.

3.8 PRUNI NG

The total anpunt of foliage shall be pruned by one-fourth to one-third on
installed trees and shrubs to conpensate for |oss of roots and

transpl anti ng shock. The typical growth habit of individual plants shal
be retained. dean cuts shall be nmade flush with the parent trunk

| mproper cuts, stubs, dead and broken branches shall be renpved.
"Headback" cuts at right angles to the line of growmh shall not be
permtted. Trees shall not be poled or the | eader renoved, nor shall the
| eader be pruned or "topped off."

3.9 MULCH
Mul ch shall be spread to a uniformthickness of 4 inches within 48 hours
after planting. Milch shall be kept out of the crowns of shrubs and off
bui | di ngs, sidewal ks and other facilities.

3.10 WATER
Pl ants shall be watered as necessary to nmintain an adequate supply of
noi sture within the root zone. Run-off, puddling and wilting shall be
prevent ed.

3.11  ANTI DESI CCANT APPLI CATI ON

Plants requiring further protection shall be sprayed with anti-desiccant in
accordance with manufacturer's recomendati ons.

3.12 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plants shall be maintained in a healthy growing condition
Mai nt enance operations shall begin inmrediately after each plant is
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3.

3.

installed and shall continue until the plant establishnent period
conmences. The nmmi ntenance includes watering, pruning, wound dressing,
strai ghteni ng and ot her necessary operations. Plant beds and earth saucers
shal | be kept free of weeds, grass and other undesired vegetation. Plants
shal | be checked for settlenent and shall be reset to proper grade as
necessary. Run-off, puddling and wilting shall be prevented.

.13 CARE OF EXI STI NG PLANT MATERI AL

.13.1 I dentification

Exi sting plant material to be treated shall be tagged on the site and/or as
i ndi cat ed.

.13.2 Fertilizing Existing Trees

Hol es shall be dug by hand or mechanical devices, a nmnimm1-1/2 inches in
di ameter and 18 inches deep, distributed evenly at not nore than 2 feet on
center throughout the outer half of the branch spread zone of each tree.

.13.2.1 Dry Fertilizer

Dry fertilizer shall be placed in the hole to within 4 inches of the
surroundi ng grade.

.13.2.2 Application

Packet, tablet or wedge-formfertilizer shall be applied in accordance with
manuf acturer's recomendati ons.

.13.2.3 Backfi |

Topsoi|l or sand shall be used as backfill in the hole and shall be bl ended
to the surroundi ng grade.

.13.3 Fertilizing Existing Shrubs

Exi sting shrubs shall be top dressed with dry fertilizer at the rate of 4
pounds per 100 square feet of area. Fertilizer adhering to plants shall be
flushed with water.

.14  APPLI CATI ON OF PESTI Cl DE MATERI AL

When pestici de becones necessary to renove a di sease or pest, a
state-certified applicator shall apply required pesticide in accordance
with State EPA | abel restrictions and reconmendati ons. Hydraulic equi pment
shal |l be provided for the liquid application of pesticides with a

| eak- proof tank, positive agitation nethods, controlled application
pressure and netering gauges. A pesticide treatnent plan shall be provided
to the Contracting O ficer as specified in paragraph SUBM TTALS.

15 RESTORATI ON AND CLEAN UP

15.1 Rest orati on
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Turf areas, pavenents and facilities that have been damaged fromthe
pl anti ng operation shall be restored to original condition at the
Contractor's expense.

3.15.2 Cean Up

Excess and waste material fromthe planting operation shall be renpbved and
di sposed of off the site. Adjacent paved areas shall be cleared.

3.16 PLANT ESTABLI SHVENT PERI CD
3.16.1 Commencenent

On conpletion of the last day of the planting operation, and upon fina
acceptance of the project (or area of the project) by the Contracting

O ficer, the plant establishnent period for maintaining installed plants in
a healthy growing condition shall comrence and shall be in effect for a
period of 12 nonths regardless of contract tine period. Wen the planting
operation extends over nore than one season or there is a variance to the
planting tinmes, plant establishnent periods shall be established for the
work conpl eted, as directed. Witten calendar tinme period shall be
furnished to the Contracting Oficer for the beginning of the plant
establ i shnent period. Wen there is nore than one plant establishment

peri od, describe the boundaries of the planted area covered for each period.

3.16.2 Mai nt enance During Establishnent Period
3.16.2.1 Gener a

Mai nt enance of plants shall include straightening plants, tightening stakes
protecting plant areas from erosion, maintaining erosion control naterial
suppl enenti ng nul ch, acconplishi ng wound dressing, renoving dead or broken
tip growmh by pruning, naintaining edging of beds, checking for girdling of
pl ants and mai ntai ning plant |abels, watering, weeding, renpoving and

repl aci ng unheal thy pl ants.

3.16.2.2 Wat er

The plants shall be watered as necessary to nmintain an adequate supply of
noi sture within the root zone. An adequate supply of noisture is estinated
to be the equivalent of one inch of absorbed water per week delivered in
the formof natural rain or augnented as required by periodic waterings.
Run- of f, puddling and wilting shall be prevented.

3.16.2.3 Weedi ng
Grass and weeds in earth saucers and plant beds shall not be allowed to
reach a height of 3 inches before being conpletely renoved, including the
root grow h.

3.16.2. 4 Unheal thy Pl ants

A plant shall be considered unhealthy or dead when the nain | eader has died
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back, or 25 percent of the crown is dead. Deternmine the cause for an
unheal thy plant. Unhealthy or dead plants shall be renoved i mediately and
shal | be replaced as soon as seasonal conditions permt.

3.16.2.5 Fertilizing

The plants shall be topdressed at |east once during the period of
establishnent with dry fertilizer at the rate of 4 pounds per 100 square
feet of plant pit or bed area or foliarfeed plants with liquid fertilizer.
Dry fertilizer adhering to plantsshall be flushed off. The application
shall be tined prior to the adventof wi nter dormancy.

3.16.2.6 Sett | enent
Topsoi|l shall be added to maintain grade and to naintain earth saucers.
Serious settlenent affecting the setting of the plant in relation to the
depth at which it was grown requires replanting in accordance wth
par agr aph | NSTALLATI ON

3.16.2.7 Pesti ci de Treat nent

Treatment for diseases or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE MATERI AL

3.16.2.8 Mai nt enance Report
A witten record shall be furnished to the Contracting O ficer of the
mai nt enance work perforned, the quantity of plant |osses, cause for plant
| oss and repl acenents made on each site visit.

3.16.2.9 Mai nt enance | nstructions

Witten instructions shall be furnished to the Contracting O ficer for
year-round care of installed plants.

3.16.3 Repl acenent Pl ants

Pl ants shall be provided for replacenent in accordance w th paragraph
PLANTS. Repl acenment plants shall be installed in accordance w th paragraph
| NSTALLATI ON.  No extended pl ant establishnent period Shall be required for
repl acenent plants. A plant will be replaced in accordance w th paragraph
WARRANTY.

3.17 FI NAL ACCEPTANCE

3.17.1 Prelimnary |Inspection
Prior to the plant establishment period a prelimnary inspection shall be
held by the Contracting Officer. Tine for the inspection will be
established in witing. The quantity and type of plants installed and the
acceptability of the plants in accordance with the plant establishment

peri od shall be determ ned.

3.17.2 Fi nal | nspection
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A final inspection shall be held by the Contracting Oficer to deternine
that deficiencies noted in the prelinminary inspection have been corrected.
Time for the inspection shall be established in witing. Acceptance of the
pl anting operation is subject to the guarantee of plant growth. Upon fina
acceptance of the project, the one year mai ntenance period shall begin

-- End of Section --
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